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Any one who has taken note of recent 
improvements in telephone apparatus will 
have observed that there is a tendency to 
make the apparatus at the subscriber's 
station more and more simple and auto- 
matic, and to relieve the subscriber of the 
necessity for doing anything except talk- 
ing and listening. The widespread popu- 
larity of common battery systems has en- 
abled a considerable simplification to be 
introduced at these stations, relieving 
them at once of both the station battery 
and the magneto calling apparatus. At 
one time, not so many years ago, the per- 
son using the telephone was under the 
necessity of turning the crank to establish 
communication with the central office, and 
also of making a disconnect signal when 
his conversation was finished ; this latter, 
it may be remarked parenthetically, the 
subscriber generally neglected to do. The 


present systems have so simplified the 
subscriber’s share of obtaining a telephone 
connection that all he has to do is to take 
his telephone down from the hook and 
talk; or, if his bell rings, take it down 
and listen.’ This is another step in the 
direction of that automatic perfection 
‘which has frequently been adverted to in 
‘these columns, and it is to be hoped that 
the. public appreciate what has been done 
for them in relieving them of the magneto 
crank and the disconnect signal. 


ELECTRIC LIGHTING IN THE UNITED 
STATES. 


The history of electric lighting in the 
United States may fairly be said to begin 
in 1877 when are lighting was first pro- 
duced on a commercial scale from central 
stations. The real history of the art, how- 
ever, certainly as regards its modern as- 
pect, dates from the opening of the Pearl 
Street Station in New York city by Mr. 
T. A. Edison, on September’4, 1882. In 
the short space of nineteen years the in- 
dustry has grown from the humble be- 
ginnings of that date to the magnificent 
achievement of to-day, when the invest- 
ment represented by public service electric 
lighting plants in the United States alone 
amounts to nearly seven hundred million 
dollars and the industry is ranked as one 
of the most solid, secure and satisfactory 
that we have. 

There has been nothing comparable to 
the growth of electrical industries in gen- 
eral in the whole history of civilization. 
Twenty-five years ago the fundamental en- 
gineering principles upon which this tre- 
mendous present development is founded 
were utterly unknown. At the Centen- 
nial Exposition electricity played.a minor 
and inconsiderable part and hardly gave 
promise of becoming a commercial or in- 
dustrial factor in any of its developments, 
except in the smaller arts of telegraphy 
and electroplating. At that exposition the 
electric light was for the first time exhib- 
ited in the United States. It would have 
been a bold man who dared to predict 
the extraordinary future of the electric 
light from the small beginnings that were 
then shown. 

The history of public electric lighting 
is one in which those engaged in American 
industries should take just pride. At its 
inception the new illuminant was met by 
the powerful and organized competition 
of a- long-established and successful in- 
dustry—that of gas illumination. The 
fight was fought largely on its merits, the 
new companies being unable to enlist any 
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investment comparable to that already put 
down in gas installations, while electricity 
had to make its way anu win popularity 
in the face of as bitter and continued op- 
position as has ever been brought to bear 
upon any struggling industry. The actual 
merits of the new light, however, soon 
won for it at least respectful considera- 
tion, and constant improvements in ap- 
paratus and methods for its generation 
soon brought its price down to a point 
where its successful competition with gas 
was possible. Electric light companies be- 
gan to pay dividends, a thing hitherto un- 
heard of, and the industry was established 
upon a safe footing. 

But, as in many other new commercial 
developments, a serious difficulty arose in 
the 
formed to carry on the business of elec- 


over-capitalization of companies 
tric lighting. The thing was new, it was 
interesting, the light was incomparably 
better than any that had been seen before, 
and the speculative character of invest- 
ments in electric lighting properties ap- 
pealed to the considerable class of those 
having money to invest in “flyers.” In- 
numerable companies were formed upon a 
basis which would hardly be considered 
respectable to-day, and the infant indus- 
try was dealt a blow in the house of its 
friends by this serious “watering” of its 
resources. 

Not only was a difficulty put in the way 
of the development of the industry by this 
over-capitalizing, but the very fact that 
electric lighting was recognized from the 
outset to be a semi-public industry 
brought the promoters and organizers of 
the early companies into immediate con- 
tact with municipal councils, and paved 
the way for a certain amount of trading in 
franchises and rights which soon caused 
the investing public to look askance at the 
business management of electric lighting 
corporation in general. For many years 
the industry rested under the blighting 
influence of a popular disbelief in its sta- 
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bility. It°is only in the last few years 
that it has taken its place in the popu- 
lar mind as one of the established, 
steady, certain and remunerative indus- 
tries in which money may safely be 
invested and fair returns may confidently 
be expected. 

On other pages of this number will be 
found two articles of more than passing 
interest to all interested in the business of 
electric lighting. One of them is a care- 
fully prepared tabular statement of the 
present status of the electric light industry 
in the United States. In this is‘shown, as 
accurately as conditions will permit, the 
number of plants in operation and the 
total capital invested, this information be- 
ing tabulated by states. In another article 
is described, at great length and with an 
abundant wealth of illustration, one of 
the most interesting and successful elec- 
tric light plants in the world, that at 
Providence, R. I. This installation may 
safely be said to represent what is typical 
of the very best American practice. Out- 
side of its engineering features, which are 
attractive and which display extraordinary 
ability, perhaps the most interesting feat- 
ure of this plant is the fact that it has 
continuously for some time past paid a 
dividend of eight per cent, while at the 
same time accumulating a comfortable 
surplus for extension and maintaining a 
sufficient sinking fund to cover deprecia- 
tion. While it is of course evident that 
these facts indicate business management 
of the highest character at the head of this 
enterprise, they also show that electric 
lighting as an industry is one that deserves 
to rank with the safest and best paying of 
the various great directions of commercial 
endeavor, and it is hoped that a study of 
the methods employed at Providence will 
be of value, as well as of interest, to all 
those engaged in the electric lighting busi- 


ness. 








Why not a shorter term for “Wireless 
Telegraphy”? It is not wireless, anyway, 
and the term is not only a misnomer, but 
it is far too long and cumbersome. Space 
telegraphy and wave telegraphy are open, 
also, to the latter objection. What is 
wanted is a short, concise word that will 
tell the whole story. The word should be 
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one that adapts itself to international 
usage. Who can suggest it? There is 
really more than a little need for it. 








WIRELESS TELEGRAPHY. 
The Naval Annual, issued a short time 


ago, presents a good idea of what the 
nations have been doing in the introduc- 
tion and application of wireless teleg- 
raphy. This subject was assigned to 
Lieutenant L. R. Steigner, who has com- 
piled many interesting facts regarding 
wireless telegraphy. 

In the early development of wireless 
telegraphy, it was realized that its use 
would be largely confined to maritime and 
military purposes. One of the greatest dis- 
advantages has been that the privacy of 
messages could not be secured. At pres- 
ent, however, Mr. Marconi claims to have 
succeeded in tuning his receiving instru- 
ments so that they will respond only to 
tuned transmitters. 

Systems of wireless telegraphy have been 
and are now being installed on the war 
vessels of many nations. The steamships 
of several lines have also been equipped 
with installations of wireless telegraphy 
apparatus. 

Chile is reported to have made contracts 
to have its naval stations equipped with 
the Marconi system. The right to termi- 
nate the concessions upon six months’ 
notice is reserved. 

Thirty-six ships of the British Navy 
have equipments of the Marconi apparatus, 
while ten or twelve more have Captain 
Jackson’s apparatus on board. Numerous 
signal stations have been established on the 
shore of the English Channel and at other 
points along the coast. 

The French have used the Popoff-Du- 
cretet apparatus on the ships of the Medi- 
terranean and northern squadrons and in 
the coast lighthouses. Great progress has 
been made in developing wireless teleg- 
raphy for use in the navy by Lieutenant 
Tissot and M. Rochefort, and they have 
succeeded in making many improve- 
ments. 

The German Navy has adopted the 
Slaby-Arco system. Professor Slaby has 
worked with the object of giving the navy 
an efficient and reliable system, and one 
less expensive than that of Marconi. He 
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appears .to~have solved the questions of 
syntonic and multiplex telegraphy and the 
results of his experiments have been very 
successful. Some of the ships have been 
supplied with these outfits, and many 
lighthouses have been equipped. 

The Italian Government has been inves- 
tigating the project of connecting its out- 
lying islands with the mainland by means 
of the Marconi system, and thus doing 
away with submarine cables to them. 

Japan has ordered outfits for some of 
her men-of-war. She has also been car- 
rying on experiments on shore for the use 
of wireless telegraphy in the army. 

The Russian Government has adopted 
the system of M. Popoff, who has been 
very successful in the development of the 
coherer. Many ships and stations on 
shove have been equipped. One of the 
Russian infantry regiments expéritiented 
with the Popoff system during field 
manceuvres and obtained very satisfac- 
tory results. The greatest drawback ex- 
perienced was the weight of the apparatus. 
However, it was thought possible to make 
considerable improvements by the use of 
lighter materials. 

Spain has devoted some attention to 
wireless telegraphy. Experiments are be- 
ing carried on with a system invented by 
Colonel Cervera, of the Spanish Engi- 
neers. 

The Swedish Admiralty is said to have 
contracted for four outfits of the Slaby- 
Arco system for shore stations and for 
apparatus for several vessels of the navy. 

All the preceding goes to show that the 
governments of the leading nations of the 
world have not been slow to appreciate 
the many advantages presented by wire- 
less telegraphy and that great progress in 
its development has been made. 

From the present condition of the art 
it is reasonable to expect that equally 
great progress will be made in the near 
future. There-are whisperings of great 
results achieved by the United States 
Weather Bureau, but these have not, as 
yet, been made public. So far, the actual 
commercial uses of wireless telegraphy 
have not been many, but the hope for its 
successful future is founded on apparent- 
ly strong grounds. 
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ELEOTRIC LIGHTING POLICIBS. 


The question of the future policy of 
electric lighting companies is one of the 
deepest interest and greatest importance. 
Concerning it two of the ablest and most 
prominent men interested in the industry 
have contributed their views, which are 
here presented. 

Mr. Thomas E. Murray, general mana- 
ger of the New York Hdison Company 
and an engineer who occupies a position 
of eminence, writes: 

“In the ficid of electrical engineering as 
applied to the construction and operation of 
power-houses, the developments of at least 
the immediate future will tend largely to 
concentration of machinery at a single gen- 
erating point favorabie to that purpose, using 
alternaung current for transmission and in 
congested industrial centres direct current 
tor distribution. 

“Centralization of production with an effi- 
cient system of transmission, permitting the 
location of distributing centres where 
needed, improves the station load factor and 
resuits in increased economy of operation and 
perfection of service. Complete concentra- 
tion, particulariy in a.large system, may'not 
be accomplished in a day, as there is much 
of the pioneer’ wor of the past to discard, 
but economy will dictate that it shoula not 
long be deterred. 

“With the advantages and conveniences 
offered by our large central stations, the 
practice of instauing individual factory en- 
gines, private electrical plants, hydraulic 
elevators and other apparatus which re- 
quires the special maintenance of local steam 
installations, is rapidly becoming obsolete. 

“The capacity of the electrical plant de- 
voted to the individual building should be 
equal to the installation; and there should 
be a fair margin of reserve. Assuming, 
however, a capacity only equal to the instal- 
lation the isolated plant requires more than 
three times the capacity required by the 
central station for an equivalent installa- 
tion connecteu with its supplying mains. In 
some stations the ratio of generating ca- 
pacity to installations connected is less than 
thirty per cent; the tendency is toward 
lower figures. The capacity of our largest 
station—the new Waterside station of the 
New York Edison Company—will be about 
130,00. horse-power divided into units of 
8,000 horse-power each. One single unit of 
that size is equal to eighty small plants 
each of 300 horse-power. ‘This illustrates 
the possibilities of concentrated production. 

“The prospective demand for electric cur- 
rent for both light and power is practically 
unlimited. As an advertising medium also, 
the electric light has many advantages 
which are receiving increased recognition. 
Signs, large and small, increased brilliancy 
of show windows and shops—brilliant be- 
yond the necessity of mere illumination—at- 
test this fact. Probably no one uses as much 
light as he would like. Here and there a 
store or dwelling may be well lighted, but 
the general tendency is to exercise econ- 
omy. There is a continued demand for a 
more efficient lamp for incandescent light- 
ing, with good prospects for substantial im- 
provement. The Nernst lamp, in economy 
and quality, is full of promise. Incan- 
descent lamps, with filaments similar in 
shape to the carbon filament but of different 
materials or coated by them, such as the 
osmium lamp, afford a direction along which 
improvement is probable. 

“Any lamp which will enable more and 
better light to be produced without material 
increase of cost, would be a great benefit 
alike to the customer and the supplying 
companies. It does not necessarily follow 
that their revenues will be reduced. Users 
become accustomed to a certain expenditure 
and usually prefer to take advantage of re- 
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ductions. in price by using more tight in 
preference to reducing bills. No method of 
supplying power for mechanical purposes 
has been found so successful, convenient or 
cheap as the electric motor supplied from a 
central station; the electric elevator giving 
perfect access to all parts of the building 
and the small shop motor increasing manu- 
facturing facilities and reducing physical 
effort of employés are examples. An electric 
elevator completes the equipment of a new 
building and moaerniz°s an old one; the shop 
motor relieves the workman of physical effort, 
enabling him to centre his attention to im- 
provement of production in quality as well 
as quantity. Instances recur in which an 
electric motor, costing less in operation than 
the wages of one unskilled workman, has 
increased the manufacturing capacity of a 
fair sized concern threefold. 

“The supply of light and power will doubt- 
less continue to be the most important ana 
remunerative features of central station 
service. Electric heating on a large scale is 
too expensive for general use, but there are 
a number of convenient small heating ap- 
pliances which can be used advantageously 
and with the entire elimination of the fire 
nazard. While bringing but little revenue, 
the use of these conveniences often leads to 
larger developments.” 


Referring to the same problems, Mr. 
Louis A. Ferguson, general. superintend- 
ent of the Chicago Edison Company and 
president of the Association of Edison Il- 
luminating Companies, writes: 


“In regard to the changes in the methods 
of handling electric light stations’ output, it 
seems to me that the policy of all large 
companies will be to follow the lines 
that have been laid down within the 
last three or four years advocating the 
abandonment of multiplicity of generat- 
ing stations in the large cities and 
the centralization of the power in one or 
two large plants located where sufficient 
water for condensing purposes may be had 
and adjacent to main lines of one or more 
coal railroads. This will undoubtedly neces- 
sitate the location of the station being away 
from the centre of distribution. The power- 
house will then generate three-phase alter- 
nating current at a pressure of 6,000 volts 
or more, transmitting the current to sub- 
stations conveniently located around the 
city where the current will be converted in- 
to direct current for the densely populated 
sections, and in the scattered suburban dis- 
tricts to alternating current of the proper 
frequency for general distribution. 

“The only way to meet the opposition of 
other illuminants is to follow a liberal policy 
in the extension of the company’s system, 
and to branch out into all sections that will 
within a reasonable number of years show 
a fair return on the investment. Electricity 
has driven gas practically out of the busi- 
ness sections of large cities and is hardly to 
be considered a competitor in that portion 
of the city, but in the residence and outlying 
districts it will be necessary for the electric 
lighting companies, in order to increase their 
business to any large extent and cover the 
same field as is covered by the gas compan- 
ies, to find a more economical lamp than is 
at present on the market. The success, 
therefore, of high-economy lamps,such as the 
Nernst lamp, is most devoutly wished for 
by the electric companies, for with it the 
electric companies will be able to meet the 
gas companies in the outlying sections as 
well as in the densely populated portion of 
the cities. 

“In several of the large cities central sta- 
tion companies have been very successful in 
preventing the instalation of isolated plants, 
and also in removing isolated plants which 
have been in operation for some time. This 
can only be done by the most vigorous inves- 
tigation of the true expenses of the operation 
of the isolated plants and showing to the 
prospective purchaser of isolated plants the 
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necessity for including in his estimate of ex- 
penses the matters of interest and deprecia- 
tion on a conservative basis. To meet this 
competition it is also necessary to make 
what might be considered by some very low 
prices, but it is the policy which will ulti- 
mately bring success to the central station 
companies and lessen the danger of compe- 
tition,as isolated plants, when once installed, 
are liable to grow in a short time to become 
embryo central stations. 

“In small cities, and possibly in the subur- 


_ ban districts of large cities, the utilization 


of the exhaust steam from non-condensing 
plants for the purpose of heating water for 
general circulation in the residence district 
for heating purposes will increase the in- 
come of central stations without any ma- 
terial increase in cost, provided the exten- 
sions of the mains are conservatively made. 

“Central stations should be laid out wher- 
ever possible so as to generate only one class 
of output and to avoid the policy which has 
been pursued in the past of installing three 
or four different systems for as many differ- 
ent classes of service. 

“The development of the series alternating 
are lamp will greatly benefit central station 
companies, and there is at the present time 
a strong demand for thoroughly efficient 
and successfully operated series alternating 
are lamp systems for 100 lamps or more to 
be operated directly from the main generator 
in large alternating-current stations. 

“IT do not feel alarmed about the reduction 
of income by the use of the extremely high- 
economy lamps, which I have mentioned be- 
fore, for the reason that with their advent 
will come an enormous increase in the com- 
panies’ output which certainly ought to more 
than compensate any loss of income from 
existing customers. With the consumption 
of energy per candle-power reduced to one- 
half or one-third of what it is at present the 
lighting companies, with proper _ rates, 
should be able to put the gas companies to 
rout in almost any territory.” 


These two communications speak for 
themselves, and require no comment. 
They are the utterances of men who thor- 
oughly know their ground, and they are 
both marked by an encouraging sugges- 
tiveness. The electric lighting industry 
was never on a better basis, and it never 
had a brighter future than it now enjoys. 








THE BUREAU OF STANDARDS. 


It is hoped that in a short time the 
new Bureau of Standards, at Washing- 
ton, will be in full operation and ready to 
render its almost invaluable aid to the 
technical manufacturing industries of this 
country. It is urgent, however, that a 
campaign of education be conducted in 


connection with the bureau itself, so that 
the general mass of people may under- 
stand its importance and avail themselves 
of its benefits. Perhaps much of the suc- 
cess of that superb institution, the Reichs- 
anstalt, has been due to the way in which 
German manufacturers have used it. It 
is little less than a national reproach that 
we should have been compelled to send to 
Germany for manufacturing standards for 
use in electrical work in the United 
States, and it is greatly to the credit of 
the German Government that we were able 
to obtain them there. But this condition 


of things will soon be removed and our 
own national Bureau of Standards will be 
able to supply what can only be called a 
long-felt want. 
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Science 
Brevities 


The Stassano Electrometallurgical Proc- 
ess—This process aims at replacing the 
heat of combustion of the coal in the or- 
dinary metallurgy of iron by the electric 
arc, and should be particularly advan- 
tageous in countries where fuel is costly 
and water power cheap. It is described 
by E. Fumero in L’Elettricita and ab- 
stracted in a British magazine. The 
roasted and powdered ore is first of all 
passed through a magnetic separator in 
order to prepare a material rich in iron. 
This is then analyzed, and the amount of 
carbon required for its reduction calcu- 
lated. The mineral is then mixed with the 
necessary amount of powdered wood char- 
coal and tar, whose percentage of carbon 
is known, and a slag-forming material, 
and made into briquettes. These are then 
introduced into the electric furnace.. The 
chemical reaction is at first very lively, 
but becomes quieter after a time, and the 
amount of heat necessary continually de- 
creases. A furnace of 150 horse-power 
yields in one and one-half to one and 
three-quarter hours nearly thirty kilo- 
grammes of wrought iron. By varying 
the amount of carbon added according to 
the previously made analysis, it is possi- 
ble to prepare a cast iron with a certain 
fixed percentage of carbon. The author 
calculates the cost of the power necessary, 
and also of the iron obtained per ton, and 
comes to the result that the method is 
particularly applicable where water power 
is to be had. The plant at present work- 
ing is at Darfo (province of Brescia), and 
uses a fall of thirty metres and five cubic 
metres water per second. 

Mathematical Investigation of the In- 
terior Tensions of a Polarized Fluid — 
Maxwell’s theory, which attributes elec- 
tric and magnetic phenomena to tensions 
and pressures in the medium that forms 
the seat of electric and magnetic energy, 
has long been a subject for criticism. In 
the Nuovo Cimento, Signor Luigi Giu- 
ganino now advances certain considera- 
tions arising from a mathematical in- 
vestigation of the tensions in the interior 
of a fluid polarized magnetically or dielec- 
trically. This article is abstracted in 
Nature. The author finds, among other 
results, that if the polarized body is com- 
pressible and behaves like a fluid body, 
and only carries induced charges, it is 
impossible to find a system of elastic 
stresses equivalent to the given polariza- 
tion. If, however, the polarized body. is 
considered to be an imperfect fluid, either 
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there exist an infinite number of systems 
of tensions and pressures equivalent to 
the polarization, or no such system exists. 
The expression for these tensions and 
pressures does not, however, reduce to 
Maxwell’s and MHelmholtz’s formula. 
Signor Giuganino further advances the 
view that the elastic constant of the fluid 
when polarized assumes different values 
along and perpendicular to the lines of 
force, and that herein lies the explanation 
of Kerr’s phenomenon. 

Automatic Field Regulator—In a recent 
paper published on the Continent, which 
is digested in a British contemporary, Mr. 
B. Krausse describes an automatic field 
regulator for shunt-wound dynamos. The 
arrangement consists of a toothed wheel 
connected to the switch arm of the regu- 
lating rheostat, and over this wheel are 
arranged two oppositely turned feed pawls 
‘mounted below a balance beam at equal dis- 
tances from and on opposite sides of the 
fulcrum, the-balance.beam bearing detents 
for locking the feed pawls,.so that when 
the balance beam is horizontal both pawls 
will be held out of engagement with the 
toothed wheel. The balance beam is act- 
uated by the damped core of a solenoid 
connected, for example, as a shunt to the 
dynamo terminals, so that, when the core 
sinks, one pawl! will be released and will 
engage with the toothed wheel, and 
when the core rises, the other pole 
will be released and engaged with the 
toothed wheel. Between the feed pawls, 
which are drawn together by a spiral 
spring, a lever oscillates, driven by 
a connecting rod and crank from a 
small flywheel and having a projection -for 
alternately tripping a second pair of de- 
tent levers, also holding the feed pawls. 
By this means, when the pressure rises, 
one pawl will be released, and will swing 


into contact with and be actuated by the’ 


oscillating lever so as to turn the toothed 
wheel and rheostat arm in one direction, 
and when the pressure falls the rheostat 
arm will be turned in the other direction 
in a similar manner by the other pawl. 


Distribution of Potential in Short-Cir- 
cuited Three-Phase Generators—In Sci- 
ence Abstracts a valuable paper on this 
subject by Mr. E. Rosenberg is abstracted 
as follows: When a single-phase alter- 
nator is-short-circuited, the electro-motive 
force in any section of the armature wind- 
ing is balanced by the fall of potential 
along the same section. In the case of 
star-connected three-phase generators, 
this statement does not hold good. Ex- 
periment shows that there may then be a 
considerable potential difference between 
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the neutral point of the winding and the 
short-circuiting conductor, and that if 
these two be connected by a stout conduc- 
tor (an ammeter being included in the cir- 
cuit), a considerable current will flow 
through this conductor. Curves obtained 
with several different machines are given 
which exhibit this effect very clearly. The 
explanation is to be found in the presence 
of a third harmonic in the electro-motive- 
force wave. The author describes a num- 
ber of experiments, .all of which go to 
prove the fact that the frequency. of the 
current obtained in the conductor con- 
necting the neutral point with the short- 
circuiting conductor is three times the fre- 
quency of the current in each phase. A 
detailed graphical discussion of the effect 
is given. In the directions issued to fitters 
it is frequently stated that when running 
the machine on short-circuit, in order to 
heat up the coils before a test under load, 
the rise in temperature may be estimated 
by placing the hand -im contact. with/ the 
coil, and that there.is no danger in doing 
this. The author points out that in the 
case of many three-phase machines such a 
procedure might be attended with danger 
to life. 

Effect of Iumination Upon Metallic 
Surfaces— When a metallic plate is illumi- 
nated by ultra-violet light it easily loses 
a negative charge, but this loss is not main- 
tained at the same rate on prolonging the 
illumination while maintaining the poten- 
tial. The discharging power of the ultra- 
violet rays seems to exhaust itself. After 
a prolonged exposure the plate is no longer 
sensitive, and requires keeping in the dark 
for some time before showing any photo- 
electric effect; or the action can be re- 
stored by renewing the surface, as is done 
easily in the case of amalgamated zine by 
simply wiping it. M. Buisson, who has 
paid special attention to this matter, 
notices that it is connected with other 
physical properties of metals, notably the 
difference of potential established on con- 
tact. The results of M. Buisson’s work 


have been published in the Journal de 
Physique and abstracted by the London 
Electrician. The illuminated metal be- 
comes more strongly negative. But, 
again, this modification is not permanent, 
and it rapidly disappears in the dark. 
The effeet is independent of the gas sur- 
rounding the metals. Various photo- 
graphic facts also show analogies, notably 
the fact that an exposed plate can not be 
developed after long storage in the dark. 
The modification of metallic surfaces only 
affects an extremely thin surface layer, 
and exerts no influence upon optical polar- 
ization. It is due, according to the 
author’s opinion, to condensed or occluded 


gas or vapor. 
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The Narragansett Electric Lighting 
Company’s System. 


A Description of the Great Installation which Lights and Furnishes Motive Power for Half of the 


sists of an irregular rectangle and 

an extension, formed by a group of 
islands and a peninsula, divided from the 
main body of the state by the waters of 
the Narragansett Bay. At the head of this 
bay and on the western side of it is sit- 
uated the city of Providence, having a 
population of approximately 200,000 
people and forming the centre of a group 


[’: STATE of Rhode Island con- 





State of Rhode Island. 





voltage multiple lamps in the world in 
operation, this fine installation possesses 
extraordinary interest on many ‘accounts. 
While the company was one of the first 
in the field of electric lighting in the 
United States its equipment to-day is 
one of the most modern, and its meth- 
ods of operation are such as to de- 
serve extended description and to enlist 
deep interest. 


now being installed for the distribution of 
power to the company’s substations. The 
lighting network in the city proper is 
fed from a storage battery substation, 
while all of the power used is generated 
in the single water-front station in South 


“street. 


THE GENERATING STATION. 


The generating station consists of a 
group of buildings situated on the imme- 





Fic, 1.—A Portion or THE MAIN ENGINE Room oF THE NARRAGANSETT ExLEctTRIC Licgutinc CoMPANY’s STATION. 


of towns and villages comprising a total 
population of about 300,000. In the city 
of Providence, on the water-front and at a 
point conveniently situated with reference 
to the reception of supplies and nearness 
to the centre of the business district, is 
located the central station of the Narra- 
gansett Electric Lighting Company, from 
which is supplied the major part of the 
lighting and motive power for the north- 
ern half of the state of Rhode Island. 
Comprising as it does both alternating 
and direct-current systems of supply, and 
naving the largest’ installation of high- 


The lighting district covered by the 
mains from this installation and its sub- 
stations comprises an area of somewhat 
over 300 square miles. In general the 
method of distribution adopted is a three- 
wire, direct-current system for the por- 
tion of the city of Providence known as 
the Fire District, which is an irregular 
rectangle about six square miles in area; 
outside of this district single-phase alter- 
nating current is distributed for lighting 
and small motors. In the Fire District 
there is also a two-wire, 500-volt motor cir- 
cuit, while a° three-phase installation is 


diate water-front of the city and contain- 
ing, besides the apparatus for the genera- 


‘tion of electric energy, the workshops, sta- 


tion offices, engineering and drafting 
rooms and supply-storage departments of 
the company. Steam is generated by a 
battery of twelve Babcock & Wilcox water- 
tube boilers, of which six are of 400-horse- 
power and six of 250-horse-power rating. 
The city water, which is remarkably free 
from sediment and troublesome salts, is 
used for feed water, and a mixture of equal 
parts of West Virginia coal and anthra- 
cite dust is used as fuel. Firing is done 
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by hand:and 160 pounds pressure is car- 
ried normally. “The feed pumps are of 
the Worthington outside-packed plunger 
pattern. Exhaust from the air pumps is 
received in a heater of the “Gleaner” pat- 
tern, made by I. B. Davis, of Hartford, 
Ct., and the water passing through this 





ELECTRICAL REVIEW 


All of the piping in the boiler room is 
of lap-welded steel, having welded «flanges 
with rabbeted joints and cast-steel fittings. 

In all ten main engines are supplied 
with steam from this boiler plant. The 
engines are all of a horizontal cross-com- 
pound Corliss type and, though construct- 





Fie. 2.—Two or THE 550-VoLtT Direct-CURRENT UNITs. 


is heated almost to the boiling tempera- 
ture before entering the Green economizer 
through which it passes on its way to the 
boilers. This economizer is provided with 
an electric motor drive. 

The smoke header for the various boilers 


ed by different makers, follow a general 
standard design. Of these engines four of 
750 horse-power each were constructed by 
the International Power Company, of Prov- 
idence; three of the same power and two 
of 1,500 horse-power each by the Edw. P. 
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ing been.the first,in which this type of 
governor was applied to Corliss engines. 
Each engine is equipped with a Monarch 
safety engine stop, which operates in case 
the engine passes its proper limit of speed, 
shutting off steam at the throttle valve. 

The seven smaller engines are fitted 
with direct-coupled air-pumps, while for 
the larger engine Blake twin independent 
vertical air-pumps are provided. The 
whole plant is operated condensing, the 
harbor water being used for this purpose. 
A gravity-feed oil system is used through- 
out the station, the oil being pumped. to 
an overhead reservoir by a triple-throw 
pump direct-coupled to a small electric 
motor. Very high economy in oil con- 
sumption has been attained by this means. 

The steam plant as it stands is one of 
high efficiency and reflects much credit 
upon its designer. 

Three of the 750-horse-power engines 
are direct-coupled to General Electric 500- 
volt, direct-current generators. The: two 
1,500-horse-power engines are belted 
through a countershaft to are generators. 
The 1,800-horse-power engine is direct- 
coupled to a Westinghouse three-phase, 
60-cycle, 2,200-volt generator, while three 
of the 750-horse-power engines are direct- 
coupled with single-phase revolving arma- 











Fic. 3.—Grovup. or T.-H. MAcHINES CONVERTED TO ALTERNATORS FOR SERIES INCANDESCENT STREET LIGATING. 


consists of an underground brick flue and 
communicates with the base. of a brick 
stack 260 feet high and having an internal 
flue diameter of 14 feet. The stack has 
a wide space between its inner and outer 
shells and in this space is constructed the 
ladder which gives access to its top. 


Allis Company, of Milwaukee, Wis., and 
one of 1,800 horse-power by the Rice & 
Sargent Engine Company, of Providence, 
R. I. The engines are equipped, with 
Rites inertia: governors, made under ar- 
rangement with the inventor by the Narra- 
gansett company itself, this station hav- 


ture machines. Of these one is of General 
Electric make and two are of Westing- 
house make, the first two of them installed 
having been the first machines of this 
type made in the United States. The 
type is that known as the flywheel alter- 
nator, in which the armature coils are car- 
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Fie. 4.—THe CouNTERSHAFT UNDER THE ARC Dynamo Room, NARRAGANSETT STATION. 


ried on the face of the revolving element 
and turn inside a stationary field ring. 
The arc light machines, of which a con- 
siderable number are used for series incan- 
descent street lighting, are grouped in a 
room to themselves (which also contains 
they. main switchboard) and coniprise 
eighteen “Wood” 125-lghters and eighteen 
ring - armature Thomson - Houston ma- 
chines, each of 50 lights capacity. The 
Thomson-Houston machines are used ex- 
clusively for the incandescent street light- 
ing and several of them have been changed 
in a highly ingenious way to alternators 
of output considerably greater than they 


originally possessed as direct-current ma- 
chines. i, 

The series incandescent street lighting 
supplied from this station is done by 
lamps taking 6.6 amperes and provided 
with automatic film cutouts. Their fila- 
ments are comparatively coarse and it was 
therefore thought that they would exhibit 
no perceptible flicker, even at a very low 
frequency, if supplied with alternating 
current. The experiment was made of 
dividing the three-part winding on the 
armature of the Thomson-Houston ma- 
chine and leading out its terminals to 
collecting rings from which a current of 


16 cycles per second was withdrawn. Reg- 
ulation is accomplished, of course, by the 
field excitation, which is automatically 
governed. The experiment was entirely 
successful and it was found that the ma- 
chines could be carried to a considerably 
higher capacity than they nad as original- 
ly designed. Each of these machines is 
provided with a spark discharge-gav across 
its armature circuit to take care of the 
sudden rise in voltage, sometimes follow- 
ing open-circuiting a line. 

The switchboard, which is situated in 
the are lighting room, is made in two 
stories and is mounted on a white mar- 
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Fig. 5.—Laree SiNGLE-PaAsE ALTERNATORS IN THE NARRAGANSETT COMPANY'S STATION. 
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bars at the station, a booster having a 
capacity of 100 volts and 1,500 amperes 
being included in this circuit. The 500- 
volt system of mains and feeders for power 
purposes is directly coupled to the same 
bus-bars, thus uniting at that point the 
lighting and power systems. The arrange- 
ment of end-cells and switches in the 
battery room is of the usual type, these 
switches being operated by motors con- 
trolled from the front of th distributing 
switchboard at the substation. The ac- 
companying illustrations exhibit the in- 
terior of the battery room and these 
switches. To this battery distribution is 
connected the equivalent of 60,000 incan- 
descent lamps of sixteen candle-power. A 











ble base. This board is of the sim- 
plest character, the larger part of the 
direct-current output of the station going 
to the storage battery substation about 
half a mile away. For the are circuits 
Weston voltmeters are provided, while the 
remainder of the board is fitted with 
General Electric instruments and switches. 
The cables for the outgoing circuits of all 
kinds descend from this board into a 
vault, 55 by 9 feet in area and 12 feet 
deep, whence they go out in the conduits 
to the substation for distribution. 

THE STORAGE BATTERY SUBSTATION. 

The storage battery station is situated 
near the business centre of Providence, 
2,400 feet from the main station switch- 
board, and consists of 292 cells of chlo- 
ride type, each having a normal charge 
rate of 840 amperes. 

To understand better the system of dis- 
tribution through this station reference 
will be made to the accompanying dia- 
gram which shows roughly the general 
plan of current supply. Incandescent 
lighting, in the Fire District, is accom- 
plished by direct-current 235-volt lamps, 
burning on a three-wire system having 470 
volts between the outside wires. The bat- 
tery is fed directly from the 550-volt bus- 





considerable use is made in Providence of 
eight-candle-power and small decorative 





Fie. 8.—CoLLector Rings oN CONVERTED T.-H. Arc MACHINE. 
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Fig. 9.—SketcH DIAGRAM OF THE NARRAGANSETT COMPANY’S DISTRIBUTION SYSTEM. 


lamps. No motor of more than one-half 
horse-power is connected with the three- 
wire lighting mains. Larger motors are 
operated froza the 500-volt power circuit 
or, if they are located in the suburban dis- 
tricts, by single-phase alternating current. 
This will eventually be changed to three- 
phase when the installation now under 
erection is completed. 

LIGHTING AND MOTOR SERVICE IN PROVI- 

DENCE. 

As stated in the foregoing, lighting in 
the city of Providence proper is confined 
to direct-current open arcs, direct and al- 
ternating series incandescent street lights, 
private arc lamps burning on the 235-volt 
battery circuit, and incandescent lighting 
also fed from the latter source of supply. 
In all, in the city and outlying districts, 
there were connected on October 1, 1901, 
845 enclosed are lamps on constant-poten- 
tial circuits, 2,065 open arcs on series 
service, 55,958 incandescent lamps fed 
from the battery mains, 73,828 lamps fed 
from the single-phase alternating current 
at 50 and 104 volts in the outlying /dis- 
tricts, 3,518 35-candle-power series ‘street 
lamps, 412 multiple arc lamps on alternat- 
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tions. The motor service was as follows: 
Alternating.............+ 19 motors 178 horse-power. 
Direct, 235 volts........ =. * 45 
Direct, 500 volts........ 772@06~=COS 4,400 

Wiiixe cxnvcssscaees 781 motors 4,623 horse-power. 


An interesting type of lamp has been 
developed by the company for use in con- 
nection with the 235-volt battery circuit 
for private consumers. It consists of a 
double are lamp of the enclosed type in 
which two arcs are maintained between 
two pairs of carbons. These arcs are in 
series with one another and the control 
mechanism. Each is independently oper- 
ated by its own clutch and regulating 
devices. The total over-all efficiency 
of this type of lamp is claimed to be as 
good as that of any enclosed arc lamp 
burning on 125-volt circuits, while the 
illumination obtained is remarkably good 
and well distributed. Large numbers of 
these lamps are in use in stores and else- 
where by private consumers. 

The are street lighting circuits are 
patrolled four times nightly by watchmen 
on the lookout for lamps out. The in- 
candescent street lighting circuits are also 
patrolled and immediate reports are made 
whenever a circuit is discovered in trouble 
or a lamp burning badly. 

It is interesting to note in this con- 
nection that the service has been inter- 
rupted only once (for one hour) in the 
last seven years. In nineteen months past 
there has been only one short-circuit on 





Fre. 10.—Tae Arc Dynamo Room IN THE NARRAGANSETT STATION. 


ing current and 126 constant-current 
alternating enclosed arc lamps fed from 
constant-current transformers of the Gen- 
eral Electric pattern installed in substa- 


the battery system, which lasted nine min- 
utes and resulted only in putting out of 
service one comparatively small circuit. of 
lights. 
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THE UNDERGROUND DISTRIBUTION SYSTEM. 

Perhaps nowhere has a more elaborate 
and carefully worked out system of under- 
ground installation been laid than in 
Providence. The business centre of the 
city is situated at a very small elevation 
above high-tide level, and in some parts of 
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this several inches of concrete were plas- 
tered. The ordinary type of manhole, 
where this water-proofing is not necessary, 
has shelves made by laying alternating 
courses of brick with ends protruding 
inward for the reception of the cables. At 
every junction in the manholes and at 














Fie. 11.—TuHt ELECTRICALLY CONTROLLED END-CELL SWITCHES IN THE STORAGE 
BATTERY SUBSTATION. 


the city, where underground circuits were 
absolutely necessary, the conduits are ac- 
tually below the water level of Narragan- 
sett Bay. Under these circumstances con- 
ditions of the utmost difficulty were intro- 
duced into the work and its successful ac- 
complishment in the face of them is a 
subject for general congratulation. 

In all, about forty miles of street were 
opened for conduit, and in this was laid 
1,700,000 feet of vitrified clay duct. 
Of this amount 700,000 feet are in multi- 
ple duct, while a million feet are of the 
self-centring pattern of single duct. All of 
the terra-cotta was made by the American 
Vitrified Conduit Company, New York. 

Upon this extensive system of conduits 
there are located 850 manholes, the stand- 
ard size of these being 7 by 7 feet square 
and 8 feet deep. The largest manhole, 
which is situated just in front of the 
battery substation, is 21 feet long, 81% 
feet wide and 9 feet deep. The illustra- 
tions give a good idea of the method 
which was used in water-proofing these 
manholes and conduits where they were 
laid below the possible high-tide level. 
The general method consisted in building 
a twelve-inch brick wall to form the exterior 
of the conduit, the floor being reenforced 
by steel rails where it was liable to be 
subjected to the upward pressure of sur- 
rounding water. Upon this brick wall 
was laid a serving of heavy five-ply tar 
paper, put on with hot asphalt, and inside 
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and having an air-gap in the middle. 
Smaller fuses make use of composition 
metal of low fusing point. The greatest 
success has attended the installation of 
this variety of protection and no serious 
trouble has been encountered in the opera- 
tion of any of the lines in the underground 
system since its erection. It should not-be 
forgotten in this connection that the small- 
est difference of potential employed be- 
tween conductors in these conduits is 235 
volts. 

The cables are of the lead-encased type 
throughout, stranded where the size is 
larger than No. 6 B. & S. gauge, and were 
made by the Okonite Company, in New 
York. <A rigid specification for insula- 
tion has been insisted upon and the thick- 
ness of insulation employed is perhaps 
unusual. At any rate, the results ob- 
tained have fully warranted the practice 
adopted by the company’s engineers in 
using heavy insulation, as cable trouble 
has been entirely absent since the con- 
struction of the conduits. The company’s 
standards for insulation thickness are as 
follows: 

For arc lighting, z4, inch; for low ten- 








Fig. 12.—Mersop or Burpine Brick CABLE SHELVES IN STREET MANHOLES. 


cross-over points fuses of large cavacity are 
introduced, the idea being: to localize 
trouble due to a short-circuit should one 
occur in the immediate neighborhood -of 
the accident. Fuses up to a capacity of 
500 amperes at 500 volts are employed, 
these, like all the other fuses in this en- 
tire system, being of the D. & W. en- 
closed type. The large fuses are made of 
aluminum encased in a non-silicious insu- 
lating powder contained in a fibre. tube 


sion work (this includes everything, 500 
volts down), =; 2,000 to 6,000 volts, di- 
rect or alternating, s4 inch ; 11,000 volts 
alternating, which is employed on the 
transmission line to the substations, % 
inch. 

Of the latter variety of line there are 
four miles underground and 800 feet of 
Okonite submarine cable is used on the 
11,000-volt line in crossing the Seekonk 
River. Other submarine cables cross the 
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Fria. 13.—SERVICE DISTRIBUTION BoxEs IN A STREET MANHOLE. 


harbor to East Providence, these convey- 
ing the battery circuit. They are also of 
the same insulation, lead sheathed ahd 
armored. 

STREET LIGHTING. 

Street lighting in the district covered 
by the company’s circuits is of three kinds: 
Direct-current, open arc lighting in Provi- 
dence and the immediate neighborhood, 
series alternating, constant-current, en- 
closed are lighting in outlying districts 
fed from substations and series incandes- 


cent lighting over a large part of the total 
district. The figures for the various kinds 


‘ of lamps employed in these services are 


given above. 

The standard fixture for the incandes- 
cent series lighting consists of a wrought- 
iron bracket about five feet long, of orna- 
mental design, carrying a glazed metal re- 
flector and a shield for the socket in which 
the lamp is placed. The lamps used are of 
General Electric Company’s make, giving 
35 candle-power when burned on 6.6-am- 
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pere current. The lamp is made with long 
copper terminals carrying between them 
the film cutout and arranged to be thrust 
into a porcelain receptacle having engag- 
ing strips which bind the copper terminals 
and complete the circuit through the 
lamp. The base of the lamp is made of 
porcelain of high insulation and all of 
the socket is concealed within the reflector 
where it is entirely protected from mois- 
ture and t e weather. The film cutout 
consists of a small piece of very thin silk 
tissue which separates the lamp terminals 
from one another. The fall of potential 
through the lamp is only about 22 volts, 
for which the silk film is a sufficient in- 
sulation. Should, however, the lamp fila- 
ment be ruptured, the whole potential of 
the circuit accamulates on the two sides 
of the film, instantly rupturing it, and 
closing the circuit past the lamp, which is 
thus effectually cut out. These incandes- 
cent street lights are burned under a con- 
tract calling for a ‘maintenance of 32 can- 
dle-power. The lamps are of 35 candle- 
power and work at a normal efficiency of 
4 watts. When their output has fallen to 
a little above 32 candle-power they are 
renewed. The general results obtained 
with this variety of street lighting have 
been highly satisfactory, and it is note- 
worthy that despite strenuous efforts to 
introduce Welsbach street lamps the in- 





Fic. 14.—TuHe Battery Room IN THE STORAGE BATTERY SUBSTATION. 


END-CELL CONNECTIONS IN BACKGROUND. 
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candescent lamps have held their own and 
maintained their popularity with the pub- 
lie. i. 
The open are lighting in Providence 
proper is done by double-carbon lamps 
hung from mast-arms approximately over 
the street intersections. Arce lighting in 
the suburban neighborhoods surrounding 
the substations is done by alternating-cur- 
rent enclosed lamps burning in series, and 
these have given excellent satisfaction. 
THE OUTLYING DISTRICTS. 


No less than ten towns in the vicinity of 
Providence are embraced in the general 
lighting distribution of the Narragansett 
company. The majority of this lighting 
is fed directly from the South street sta- 
tion by alternating-current lines having 
2,200-2,000 volts in the primary system 
and 50 or 104 volts on the secondary. 
The total number of lamps connected on 
this network is equivalent of 73,828 16- 
candle-power lamps. In connection with 
this general distribution there are two sub- 
stations, located respectively at Warren 
and Warwick. Each of these is about ten 
miles from the power station and is sup- 
plied at present by a single-phase circuit 
working at 11,000 volts. The Warren 
line goes for two miles from the station 
in lead-covered cable in the conduit, then 
for 800 feet under the Seekonk River in 
submarine cables and for about eight 
miles on poles. For the overhead line 
weather-proof insulation is used, with 
high-test, deep-groove insulators, which 
are carefully tested before being placed 
in position on the line. The line to War- 
wick station goes in the conduits two 
miles underground and for the rest of the 
way on poles. 

At the Warrcn station there are located 
three %5-kilowatt, 10,000 to 2,200-volt 
transformers, at present working in 
parallel on the single-phase system. These 
transformers will be distributed on the 
phases of the three-phase system which is 
now in course of installation. The other 
substation has a similar arrangement of 
three 150-kilowatt transformers. At War- 
ren there are in addition three 100-light, 
6.6-ampere, constant-current transform- 
ers and regulators of the General Elec- 
tric type, for supplying are lights, and at 
the Warwick station there are four such 
equipments. 

OPERATION. 

The entire output of the company is 
sold to its consumers on the meter basis, 
except that the street lighting’ contracts 
are taken on the usual yearly basis of 
payment. General Electric meters are in 
use on the direct-current circuits, while 
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meters of the Westinghouse and Fort 
Wayne pattern are used on the alternat- 
ing service. All these meters are mounted 
in glass cases, allowing their working parts 
to be seen. Consumers are charged a flat 





Fie, 15.—ONE OF THE MAIN TIE-BoxEs IN A 
STREET MANHOLE. 
rate per kilowatt-hour with discounts ac- 
cording to the amount of current used. 
Lamps are renewed free of charge upon 
presentation of blackened or burned-out 
lamps at the company’s office. It is pro- 
posed in the future to carry on a sys- 
tematic canvass of the circuits with a view 
to replacing bad lamps as quickly as pos- 








Fria. 16.—ConDvuIT CONSTRUCTION IN DORRANCE 
STREET, PROVIDENCE. 


sible without waiting for the customers 
to bring them in. 

The general policy of the company has 
been to maintain its service in the most 
efficient condition possible and to hamper 
its customers as little as possible with reg- 
ulations or differentiation of charge 
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which would be incomprehensible to the 
majority of them. For this reason there 
has been no attempt to introduce any 
maximum-demand or stated-hour use sys- 
tem of charge; it has been attempted to 
put the service on the same basis that the 
water supply service is on—current alway: 
available at the same price whenever it is 
wanted. To this liberal policy, no less 
than to the excellent engineering features 
of the installation, may be ascribed the 
excellent financial success which has at- 
tended the operation of the company. The 
Narragansett Electric Lighting Company 
was incorporated in its present form in 
1884, with a capital of $150,000, which 
has grown to $3,000,000 since that time. 
It has at present over 500 stockholders, 
of whom nearly all are residents of Provi- 
dence, and to them it is paying a regular 
dividend of eight per cent per annum. 
The stock, which has a par value of 50, 
is quoted on local exchange at 95. The 
company has issued no bonds and owns 
its installation and properties in fee with- 
out encumbrance. The officers, under 
whose direction and management tBis ex- 
cellent result has been obtained, are as 
follows: 

Harvey E. Wellman, president; Mars- 
den J. Perry, vice-president and general 
manager; D. A. Pierce, treasurer; Walter 
I. Barnes, general superintendent; Will- 
iam C. Woodward, electrical engineer ; 
F. N. Bushnell, mechanical engineer. 

Perhaps most of the success of the com- 
pany, both in its financial and engineering 
work, has been due to the energetic and 
brilliant management of Mr. Perry, who 
has largely built up this fine property by 
his personal efforts. 

ee 


American Trade with China. 


The official statistics of the Chinese 
Government show the total imports from 
the United States in 1900, the latest year 
for which reports have been received, at 
16,724,000 haikwan taels, or $11,757,000. 
This, however, does not include all of 
the United States merchandise entering 


China, since the exports from the United 
States to Hong Kong are equal to about 
one-half of those exported direct to China, 
and presumably a very large proportion 
of the exports to Hong Kong is destined 
ultimately for the Chinese markets. Dur- 
ing the early years of the decade ending 
with 1900 exports to Hong Kong were 
larger than those to China direct, but 
the Chinese ports have been steadily 
gaining upon Hong Kong, and in the 
fiscal year 1900 the shipments from the 
United States to ports of China were 
nearly double the amount of shipments to 
Hong Kong, being for China $15,259,167, 
and to Hong Kong $8,485,978. It ap- 
pears, therefore, that the total value of 
goods entering China from the United 
States is now about $24,000,000 annually, 
while our imports in 1900 from China and 
Hong Kong combined amount to $28,153,- 
193, of which $26,896,926 was from 
China and $1,256,267 from Hong Kong. 
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Electric Driving of Machine Tools. 

At the Naval Construction Works, in 
England, the installation of electrically 
driven machine tools is very complete. 
The power station consists of five generat- 
ing sets, the total horse-power being 1,250, 
and the electrical capacity 750 kilowatts, 
but in the engineering and gun-mounting 
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ing 45 horse-power, operating plate-bend- 
ing rolls 30 feet long to take in armor 
deck-plates, while there are several cases 
of from 30 to 20-horse-power motors. 
Many of the motors drive their machine 
tools by belting, with belt-striking gear for 
reversing. Some of the punching and 
shearing machines, however, are driven by 








Fie. 17.—METHOD OF WATER-PROOFING CONDUIT TRENCH, WHERE LAID BELOW Hi@u-TIDE LEVEL. 


department the power plant is of 2,500 
horse-power and 1,500 kilowatts capacity, 
and electrical connection is established be- 
tween the two departments. These sta- 
tions are utilized both for power and light- 
ing purposes, the voltage of the direct cur- 
rent being 210, with 3,570 amperes, in the 
shipyard department and 7,150 amperes 
in the engineering works. As to the econ- 
omy of the electrical system, the coal con- 
sumption over a given period of average 
working conditions is only one-third what 
it was for steam driving, but the interest 
and depreciation of the electrical equip- 
ment must be taken into consideration. 
This, however, is not likely to equal the 
coal economy, while there is the additional 
advantage of direct control over the mo- 
tors. 

Where the tools are conveniently sit- 
uated for driving from shafting—as a rule 
where belt drive was formerly adopted— 
the shaft has been retained and a large 
electric motor conveniently placed for run- 
ning it. This secures any advantage from 
stored-up power in the pulleys to assist 
in starting drills and cutting tools general- 
ly, while at the same time a less power of 
motor is possible, since all the machines 
are not likely to be simultaneously doing 
their maximum duty. In the machine 
shed, however, the majority of the tools 
have independent motors, the largest be- 


571 


chine tools to be reduced to the required 
rate of rotation. Motors of three horse- 
power, which are used for drilling, coun- 
tersinking, joiner’s saws, etc., are run at 
850 revolutions. The two-horse-power 
motors, of which there are three or four, 
run at 1,200 revolutions per minute, two 
one and one-half-horse-power motors make 
1,100 revolutions per minute, while several 
one-horse-power motors, used for grinding, 
for saws and for several portable tools, 
make 1,300 revolutions per minute. 
pcan 

Electrical Tramway and Lighting 

in Guayaquil. 

Mr. Perry M. De Leon, United States 
Consul-General at Guayaquil, sends the 
information that the municipal council of 
Guayaquil has recently granted to a syndi- 
cate a charter authorizing the construction 
of an electrical tramway system in that 
city of some 50,000 inhabitants. The 
charter permits the use of any of the 
streets of the city and provides for the 
construction of a new. race course, in- 
cluding a bicycle track, in the suburbs of 
the town. It also grants the use of elec- 
tricity for lighting and power. 

The concession runs for 35 years, at the 
end of which time the tram and race course 
will revert to the city without compensa- 
tion. 


~ 
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spur gearing, the pinion on the motor 
spindle being of soft material, to deaden 
the shock and reduce the vibration. In 
such cases the motor is itself reversible. 
In a few instances, for large mangle rolls, 
angle shears and angle beveling machine, 
a chain belt covered by a gear case is used. 

As to the speed of the motors, all above 
five horse-power run at 600 revolutions 
per minute, the interposition of belt pul- 
leys enabling the speed of the various ma- 


At present, Guayaquil has a very poor 
mule-car system, despite which dividends 
have been superb—25 per cent annually 
for a number of years past. 

The principal streets of the city are lit 
by gas of an inferior quality—some sec- 
tions by kerosene lamps. 

The mule-car system will probably be 
bought out and absorbed by the new com- 
pany, which is now seeking capital in the 
United States. The matter is worth the 
attention of those interested in this line 
of business. 








“Electric Haulage on Canals. 


In a communication to the Soviété 
Belge d’Electriciens some numerical data 
are furnished by Mr. L. Gerard relating 
to the various systems of electric traction 
on canals, calei latirg the efficiency as the 
ratio of power actually developed in the 
tow rope to the electrical power applied. 
As the result of trials, the Kottgen rack 
system, on the Finow Canal, showed a 
maximum efficiency of 0.704 when towing 
a 100-ton barge at two and one-third 
miles an hour. The tractor worked up to 
20 electric horse-power at most, with an 
electric horse-power when running light 
at four and two-thirds miles an hour. 
The Denéfle tricycle (old form), on the 
Aire and Deule, gave an efficiency of 
0.414 when towing a barge of 293 tons 
at one and three-quarters miles an hour, 
with a maximum power of 19.2 electric 
horse-power. Running light at two and 
one-third miles an hour, the tricycle took 
4.17 electric horsc-power. A new pattern 
of the tricycle gave an efficiency of 0.44 
with the same load at one and two-thirds 
miles an hour. The Gerard tractor gave 
0.534 at two and one-quarter miles, tow- 
ing two 70-ton barges, and took 5.5 horse- 
power at two and three-quarters miles 
empty. Figures are given relating to the 
power absorbed by road friction. The 
Gerard screw-propeller system gave an effi- 
ciency of 0.322 at about two miles an 
hour, the screw making 375 revolutions 
per minute when towing two 70-ton 
barges, taking 5.4 horse-power at 5.1 miles 
an hour empty. This result is compared 
with steam practice, for which a maxi- 
mum efficiency of 0.294 is given. Com- 
menting on these figures, the author points 
out that the cost of maintenance of the 
banks and of the tractors will, in many 
cases, more than outweigh the low efli- 
ciency of the electric towage system, while 
in addition the banks are often unfit to 
bear the weight of the tractors. Where 
these considerations do not hold, the rack 
system is the best, except forlow speeds and 
roads, which are best handled by tractors 
without rails. The effect on the section of 
the canal and the strong influence of the 
current along it are next dealt with, and 
the very important question of the state 
of the towpath is considered in detail. 
The author shows that the loss due to 
rolling friction may amount to 35 per 
cent. By comparing figures obtained with 
animal haulage with those of electrical 
haulage, an increase of over 42 per cent 
in the voyages annually made by a barge 
is shown in favor of the latter. In con- 
clusion, the author emphasises the advan- 
tages gained by the electrical distribution 
of energy along the line of the canal for 
lighting, pumping, dredging and motive 
power in general. 
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Electric Light for Fog. 


A good deal has been heard during the 
conduct of the recent English naval 
manceuvres of fog, says the Mechanical 
Engineer. Overtaken by this terror to 
all sailors, powerful electric lights were 
shown over the stern of each vessel, and, 
by means of these, each craft was enabled 
to anchor directly in line. The success of 
this manceuvre has called forth the sug- 
gestion that ocean liners when in narrow 
waters should carry over their bows, and 
well down near the water, a powerful elec- 
tric light, which might serve to apprise 
smaller craft of the proximate approach 


of the liner. 
———~-a>o___— 


Report of Electrical Committee Ap- 
pointed by London Chamber of 
Commerce. 


A committee of experts appointed by 
the London Chamber of Commerce has 
recently had under consideration the sub- 
ject of large power stations for the dis- 
tribution of electric energy in bulk over 
wide areas. As a result of its investiga- 
tions, the committee recommends that in 
such schemes the voltage permissible in 
the mains should be at least 20,000 volts, 
if precautions are taken similar to those 
found successful in other countries. It 
thinks there should be no limit to the 
power transmitted through any main, pro- 
vided there is a duplicate in all cases, and 
that when the power exceeds 2,000 kilo- 
watts the Board of Trade should always 
have records. It further recommends that 
more elasticity should be permitted in con- 
nection with conductors, especially of the 
overhead type. It is pointed out that the 
regulations for these are prohibitive of 
their use, whereas in America and on the 
Continent high-voltage current wires have 
been allowed overhead for 10 years in cases 
analogous to the large schemes at present 
under contemplation; and the committee 
states that commercial development has 
been the result, and industries must profit 
by similar permission being given in this 
country where the conductor passes 
through a rural district. The wires are 
without insulation. As to underground 
cables, it is pointed out that where the 
conductors are interwoven into a single 
cable, and where the neutral point of the 
system is earthed, the use of the metal 
sheath in addition to the lead covering 


should be optional, provided suitable 
mechanical protection is provided. The 
committee, too, considers that promoters 
should be permitted to place transformers 
up to the high voltages indicated on con- 
sumer’s premises in substations of suita- 
ble design, and that there should be no 
limit to the power of such stations. 
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Proposed Tunnel Between Scotland 
and Ireland. 


An interesting paper was read before 
the railways section at the International 
Engineering Congress, at Glasgow, on the 
proposed tunnel between Scotland and 
Ireland. Mr. James Barton, member of 
council, Inst. C. E., the author, dealt 
with the subject in a very thorough 
manner. Referring to the water question, 
he gave his reasons for believing that it is 
not likely to be a very serious difficulty. 
In the first place, in the case of both the 
Severn and the Mersey tunnels, no large 
water leakage was encountered under the 
sea, the great Severn leak being fresh 
water and a quarter of a mile from the 
sea. ‘This view is confirmed in the case 
of a tunnel driven for some distance under 
the River Forth by Sir Benjamin Baker, 
giving good ground for believing that the 
sea bed under the Lrish Channel, which 
is generally covered by a slimy ooze, has 
throughout the ages’ during which’it has 
been undisturbed gradually sealed all in- 
terstices, so that excavation sutliciently 
low may be expected to be fairly dry. 
Moreover, the water ditticulty of the Sev- 
ern ‘Tunnel occurred in limestone strata 
of the coal measures, where fissures and 
underground channels are not uncommon ; 
no such rocks are, in the opinion of Pro- 
fessor Hull and others, to be found in the 
irish Channel. ‘lhe working of the tun- 
nel and the line from Stranraer to Belfast 
is proposed to be by electric motors, from 
two installations, one near the main shaft 
at each side of the channel. ‘There seems 
no reason to doubt, says the author, that 
trains can be run regularly at a speed of 
60 to 70 miles per hour through the tun- 
nel, so that the time occupied in passing 
through it would be about half an hour, 
and the whole distance from Stranraer to 
Belfast, being without intermediate stops, 
could be done regularly under the hour. 
‘Lhe ventilation of a tunnel after comple- 
tion is, by the use of electric power, made 
comparatively easy. The products of coal 
combustion are the difficulty in all ordi- 
nary tunnels. Fans to send in a current at 
one end and draw it out at the other 
would set up a constant current in one 
direction, and probably be quite sufficient. 
A point worthy of notice which the author 
makes toward the end of his paper is that 
the provision of power for drilling the 
rock, as well as moving the wagons of ma- 
terial during construction, would probably 
best be attained from electric motors, and 
there seems little doubt that through the 
marils on the Irish side, and sandstone, if 
not through the silurian rocks, large ex- 
cavating drills to form the whole heading, 
eight feet or nine feet in diameter, in one 
operation, may be constructed capable 
of doing even more rapid work than by 
the use of explosives. 
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The Electric Lighting Industry of the 


United States. 








Some Hitherto Unpublished Facts and Figures Regarding One of the Most Important Applications 


HE QUESTION has often been 
asked, “How much is represented 
by the electric lighting industry, 

and how does this industry compare with 
other large directions of endeavor in capi- 
tal invested, people employed, dividends 
earned, and general importance as a 
branch of the commercial activity of the 
country ?” 

In endeavoring to give an answer to this 
complex question it has been necessary to 
make a careful study of the data obtain- 
able from all directions and to compile, 
as accurately as the circumstances permit, 
a table setting forth the features of the 
electric lighting industry which are of the 
most importance—the number of plants, 
their situation geographically, and the 
amount of invested capital represented by 
these undertakings. The table shown on 
this page represents the maximum of in- 
formation obtainable in this direction to- 
day, and is complete up to September 1, 
1901. On account of the impossibility 
of obtaining information regarding cer- 
tain features, however, it may be said that 
the figures given are below the actual 
facts, both as regards the number of sta- 
tions and the total of invested capital. It 
is believed that the number of stations 


given is very nearly correct, while it is 
possible that the figures for capital in- 
vested are as much as ten per cent low. 
The reason of this is that it has not been 
possible to obtain reports from all the 
stations in the United States concerning 
the amount of their outstanding securities. 

In counting the number of stations 
isolated plants of all sorts were absolutely 
neglected, and the stations given in the 
total, 2,842 in number, represent only 
those actually doing business in public 
electricity supply in the United States. 
Under “capital” in the table the sums 
given include the outstanding stocks and 
bonds of the various corporations. While 
a total of more than $667,000,000 


is shown, of course no one familiar with 


of Electrical Engineering. 





Table of the Electric Lighting In- 
dustry in the United States. 





State. Stations. Capital. 
Alabama .......... 23 «$2,372,500 
PEMVMD ssc awe s 9 836,500 
ARANOGES 33% corso 28 2,100,000 
eee ree 93 50,192,975 
CORIO cn2hewvees 45 19,705,000 
Connecticut ........ 39 21,384,000 
pe Pere eee 7 449,000 
District of Columbia. 2 2,000,000 
Perr 17 1,073,000 
SO ere 37 2,132,000 
MP icuan da bxiecies 12 275,000 
Bs kdideaceiads 258 30,156,550 
DE: 6 x4 sccseses 134 11,525,507 
Indian Territory.... 4 73,500 
DD cis HiGweewan 146 7,496,200 
ON oi niicnciviven 53 2,947,500 
Bemtadky ...-. 62.0. 43 6,172,800 
a re 15 2,259,400 
pS ere Cee 47 5,113,100 
ee 28 3,700,500 
Massachusetts ...... 101 45,375,000 
pe errs 147 10,558,745 
Minnesota ......... 104 7,884,150 
Mississippi ........ 20 1,879,000 
pe oe 103 25,472,520 
Montana .......... 21 2,259,400 
po ere 32 2,480,900 
DE iaseucneke + 360,000 
New Hampshire..... 40 4,632,015 
New Jersey......... 62 64,429,000 
New Mexico........ 5 255,000 
2 rere 204 102,056,000 
North Carolina...... 33 2,305,200 
North Dakota....... 11 542,000 
or inivns 188 21,879,700 
Oklahoma ......... 6 395,000 
WN expen euhnce sx 31 5,164,950 
Pennsylvania ....... 228 110,008,000 
Rhode Island....... 12 4,708,000 
South .Carolina..... 19 5,106,000 
South Dakota....... 20 804,000 
Temmessee .......... 40 2,533,300 
ME Svretetenusus 97 3,968,400 
ee 8 23,106,000 
bo. ee 37 1,500,300 
VERGE. 5 6 os an oes 40 9,906,500 
Washington ........ 38 12,962,300 
West Virginia....... 33 1,711,300 
We sein se ennee 93 22,685,600 
WE 5 nevinae ass 9 927,000 
United States...... 2,842 $668,830,312 








the field of electrical enterprise in this 
country will assume that this represents 
the actual sum in cash expended in the 
equipment of the stations. It is probable, 
however, that the total amount of cash 
money actually expended in the construc- 
tion of electric light plants as represented 
in this table is between three hundred and 
four hundred million dollars. 

No accurate figures have been obtainable 
as to the number of people employed or the 
salaries paid, nor is it possible to obtain 
any figures from a sufficient number of 
stations concerning their earning capacity 
to make the tabulation of these results of 
any importance. 

A study of the table discovers some very 
curious conditions. The largest number of 
separate electric light stations in any 
state is found in Illinois, while the largest 
capital invested is in Pennsylvania, which 
also possesses the second largest number 
of stations. Where consolidation has been 
active the number of stations is compara- 
tively small with reference to the total 
capitalization. For example, California, 
with only ninety-three stations, shows a 
capitalization of nearly two and one-half 
times as much as Ohio, with 188 stations or 
over twice as many. Probably this is 
due in some measure to over-capitalization 
in the western state, and also to the fact 
that companies there control larger terri- 
tory and by the liberal use of power trans- 
mission make one station serve a consid- 
erable area. In certain regions, again, it 
is noticeable that capitalization is evident- 
ly held within close bounds, as in the Dis- 
trict of Columbia, where the capitaliza- 
tion is reported as only $2,000,000 for the 
fine electric lighting plants of the national 
capital. 

The table represents the fruit of no in- 
considerable work and is believed to be as 
accurate as any that can be produced in 
the present condition of the industry in 
this country. One fact is sufficiently evi- 
dent, however, from it, and that is that 
electric lighting ranks among the fore- 
most industries of the country in the 
amount of capital employed and its gen- 
eral importance as a department of indus- 
trial endeavor. 
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THE ELECTRIC TRANSIISSION OF 
POWER FROM NIAGARA 
FALLS—V. 


BY LEWIS B. STILLWELL. 





In determining the temperature, ther- 
mometers were applied to the outside 
surfaces of the armature, as was done 
in testing the first three alternators, 
and in addition to this the much more 
delicate and accurate method of determin- 
ing rise of temperature by increase in re- 
sistance of exploring cells placed in the 
ventilating slots of the armature core was 
adopted. The exploring coils were made 
of wire 0.0025 inch in diameter, which was 
furnished by a dealer in platinum wire. 
Our determination of the coefficient of 
resistance in rise of temperature, however, 
showed that the wire was not pure plati- 
num. The coefficient of these exploring 
coils was determined by measurements of 
resistance at various temperatures ranging 
from ten degrees centigrade to eighty- 
five degrees centigrade, while coils were 
immersed in an oil bath. A series 
of measurements was made beginning 
at eighty-five degrees centigrade and 
reducing the temperature to ten de- 
grees centigrade, from which point the 
temperature was again gradually raised to 
85 degrees centigrade. During these 
measurements, the oil was stirred and the 
results obtained were gratifying, the maxi- 
mum variation in the coefficient, as deter- 
mined by a number of successful measure- 
ments, being less than one per cent. 

The coefficients being thus determined, 
the lengths of the coils were so adjusted 
that an increase of 0.1 of an ohm in the 
resistance of .a coil corresponded to a 
change of one degree centigrade in tem- 
perature. In determining the rise of tem- 
perature of the armature core, one of the 
exploring coils was located in the venti- 
lating slot nearest the top of the arma- 
ture, one in a slot about half-way between 
top and bottom, and one in the slot nearest 
the bottom of the armature. The explor- 
ing coils were wound on a thin piece of 
mica, about one inch.in width, and three 
of these coils were placed about two inches 
apart and secured to a piece of fibre one 
inch in width and ten inches long. The 
coils were secured in place by a tape and 
the piece of fibre, with the taped coils, 
was inserted radially in the ventilating 
slots. Between the resistance coils and 
the iron of the armature core but one layer 
of linen tape intervened and the coils were 
thus brought into intimate contact with 
the iron and the armature. 

The purpose of this arrangement was to 
observe the differences in the temperature 


ELECTRICAL REVIEW 


of the armature core at several points 
along a radius, one of these points being 
located within an inch of the inner edges 
of the armature conductors, another being 
two inches nearer the vertical axis of the 
alternator, and a third four inches nearer 
the vertical axis of the alternator. 

Measurement of resistance of insula- 
tion by a Wheatstone bridge is of very 
little practical value as it varies be- 
tween wide limits, depending upon the 
temperature of the machine and the 
humidity of the air. The only im- 
portant and conclusive test of insula- 
tion resistance of armature and field 
winding is a test of the dielectric strength 
by subjecting the insulation to a potential 
considerably in excess of that which it is 
designed to withstand in service. It is 
better of course to use a relatively very 
high potential for a short time rather 
than a moderately high potential for a 
longer time to avoid injuring the insula- 
tion. In the factory, the insulation of 
each bar of the armature winding of the 
first ten alternators was tested by apply- 
ing 15,000 volts, alternating, for a period 
of one minute. The insulation of the 
completed armature as erected in the 
power-house was tested by applying 6,000 
volts, alternating, for a period of ten min- 
utes between the conductors and the iron 
core. Insulation of the field winding was 
tested by applying 2,000 volts, alternating, 
for a period of ten minutes. In all of these 
tests, the form of the potential wave dur- 
ing a half cycle was approximately a 
sinusoid. 

With respect to ability of the arma- 
ture winding to withstand the strains 
of magnetic attraction and repulsion 
caused by short-circuits, the winding of 
the new alternators proved less satis- 
factory than that of the first three 
machines. The magnetic force exerted 
momentarily by the enormous currents 
flowing through the armatures and ex- 
ternal circuits when a failure of cable 
insulation resulted in a short-circuit can 
be realized from the statement that lead- 
covered insulated conductors of 1,000,000 
centimetres section, weighing upward of 
four pounds per linear foot, have been 
thrown off from their supporting brack- 
ets to a distance of five or six feet, 
and in at least one instance a cable of this 
kind was thrown from the brackets on one 
side of the bridge between the power- 
house and the transformer-house with 
such force that a considerable length of 10 
was caught by the projecting cable sup- 
ports on the opposite side of the bridge 
and did not fall to the floor. In this in- 
stance the cable was thrown a horizontal 
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distance of approximately five feet while 
falling not more than two and one-half 
feet. The strain upon the connectors and 
armature bars of these alternators where 
they project above and below the core is 
very great under conditions of short-cir- 
cuit such as these, and in a number of 
instances the armature bars of the new 
alternators have been sufficiently bent to 
damage the insulation. This difficulty 
has been overcome by inserting wooden 
spacing strips between the projecting 
ends of the armature bars. The point is 
one of importance, and should not be 
overlooked in the design of large dyna- 
mos. The trouble is caused apparently 
by the excessive stray magnetic field 
when the machine is short-circuited. 
The stray field is less in the later ma- 
chines than in the first three alternators, 
but the armature bars are but half as 
thick—seven-thirty-seconds inch as com- 
pared with seven-sixteenths inch—and a 
greater tangential movement is therefore 
possible. 

I would ask you to carefully note that 
the changes introduced in the design and 
construction of the alternators 4 to 10 as 
compared with the first three alternators 
in no sense materially affect the eommer- 
cial usefulness of the machines. Consid- 
ering the machines with reference to their 
money-earning power, there is little to 
choose between the first three alternators 
and their successors. The advantages of 
the latter may be summed up in the state- 
ment that their efficiency is about three- 
tenths of one per cent higher, that their 
regulation is somewhat closer, and that 
their limiting temperature under contin- 
uous full load is about fifteen degrees cen- 
tigrade lower. 

The armature insulation of none of the 
first three alternators has broken down in 
commercial service, and examination of 


the insulation of bars which has been in 


use since 1895 shows no apparent deterior- 
ation. It would seem safe to conclude, 
therefore, that a temperature rise of sixty 
centigrade degrees above surrounding air 
or absolute temperatures in continuous 
service ranging from eighty-five de- 
grees centigrade to one hundred cen- 
tigrade degrees, acts very slowly, if 
at all, in causing deterioration of the 
micanite insulation used in this case. 
The improvements embodied in alter- 
nators 4 to 10, in so far as they are 
practically material, are the result of im- 
proved methods of manufacture rather 
than improvements in design. 
VIII—THE EXCITERS. 

During the period of construction, cur- 

rent for exciting the fields of the alter- 
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nators was obtained from a 15-kilowatt 
continuous-current engine-driven gener- 
ator and from 200-kilowatt rotary con- 
verters, two of which were installed for 
this purpose. These converters were, of 
course, supplied through step-down trans- 
formers and in the winding of these trans- 
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practically simultaneous reduction in 
strength of field. This of course was un- 
derstood when the converters were put in, 
and they were installed only as a tempo- 
rary expedient, pending installation of 
turbine-driven exciters which could only 
become possible when the wheel-pit was 
extended. 

IX—SWITCHING APPARATUS AND MEASUR- 

ING INSTRUMENTS. 
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To meet the conditions, it was decided 
to so organize the switching apparatus as 
to provide for operation of the alternators 
in successive groups of five, the alterna- 
tors of each group being connected to 
switching apparatus centrally located with 
reference to the group, with provisions 
for cross-connecting the bus-bars of dif- 
ferent groups so that, if necessary, alter- 
nators of different groups might be oper- 
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formers provision was made for adjust- 
ment of the ratio of transformation, and 
consequently for adjustment of the poten- 
tial of the continuous current delivered. 
A rheostat in the field of each alternator 
affords means for the necessary adjust- 
ment of potential. 

When the wheel-pit was extended to 
permit installation of the fourth and suc- 
ceeding units, provision was made for 
turbine-driven exciters, of which four are 
now in use. These exciters are of 125 
kilowatts output; their speed is 550 revo- 
lutions per minute. One of them is capa- 
ble of exciting the entire battery of ten 
alternators. but it is usual to keep two in 
operation for this purpose. 

Excitation by separately driven exciters 
is preferable to excitation from rotary 
converters, since in the latter case varia- 
tions of potential at alternator terminals 
are increased by reason of the fact that the 
potential of the exciting current deliv- 
ered to the fields varies in sympathy with 
the changes due to variations in the ex- 
ternal load. An increase in load, there- 
fore, reduces the potential delivered to the 
alternating-current circuits not only by 
reason of drop due to resistance and reac- 
tion of armature, but also by reason of a 
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horse-power circuits had been constructed, 
and, so far as I am aware, no switch fitted 
to meet the conditions, both of large cur- 
rent—1,000 amperes per pole—and com- 
paratively high po- 
tential—2,200 volts, 
alternating—had 
been attempted. 

As to the general 
organization of ap- 
paratus, it was nec- 
essary to provide not 
only for the three 
initial alternators, 
but also for the op- 
eration of additional 





it was expected that 
as many as fifteen or 
twenty might be lo- 
cated in power-house 
No. 1, while others, 
toa possible ultimate 
number of forty, on 
the American side 
of the river, and fifty on the Canadian side 
of the river, might be installed. It was ob- 
viously essential also that the switching ar- 
rangements must be such as to permit oper- 
ation of any or all alternators in parallel. 





commercial dynamo, when it was natural 
to place the switch and the ammeter and 
voltmeter at first upon a wall of the 
dynamo room, and later—when the ad- 
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Fie. 10.—INTERIOR VIEW OF NIAGARA DPoweR-HouseE. 


vantages of running wires behind the 
“board” and the necessity of going behind 
it to look after connections, etc., had be- 
come apparent—upon a vertical switch- 
board independently supported and sep- 
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arated from the wall of the room by a 
suitable space. 

The dimensions of a switch adapted to 
a 5,000-horse-power, two-phase, 2,200-volt 
alternator, as fixed by size of contacts nec- 
essary to carry the current and by dis- 
tance between terminals required by the 





Fie. 11.—GrRoup OF SWITCHES. 


comparatively high potential, were such 
that operation by hand was considered 
impracticable and it was decided to em- 
ploy pneumatic pressure to throw the 
switches. This made it possible to locate 
the switches at a distance from the oper- 
ator, who would thus be removed from 
danger in case of a short-circuit in the 
switches or a dangerous are. Danger to 
the operator from accidental contact with 
changed terminals would also be elimi- 
nated in this way. 

These being the general considerations 
in mind, the switching apparatus for each 
group of five alternators was assembled 
in a switch room, or structure, erected over 
the cable subway which extends the entire 
length of the power-house on a line paral- 
lel with the row of alternators. The po- 
sition of these structures, with reference 
to the alternators, is shown in Fig. 9, 
and exterior and interior views are shown 
in Figs. 10 and 11. The 5,000-horse- 
power switch itself is illustrated in 
Fig. 16. 

The four leads from each alternator are 
connected to the bottom terminals at op- 
posite ends of a switch; the upper ter- 
minals are connected by short pieces of 
insulated cable to the bus-bars which are 
supported in a horizontal position above 
the switches. Two sets of bus-bars are 
provided and any alternator may be con- 
nected to either set. Connections for the 
feeder switches are similar to those for 
the alternator switches except that bus- 
bars are connected to the upper terminals 
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and the outgoing cables to the lower ter- 
minals at each end of the switch. The 
bus-bars are insulated by vulcanized rub- 
ber covered with braid and wrapped with 
twine. After erection, they were subject- 
ed to a puncture test of 10,000 volts, al- 
ternating. 


The bus-bars taper from the 
middle toward each 
end, the section at 
all points being pro- 
portioned to the 
maximum current 
which may traverse 
the bars. They are 
circular in form, 
the end sections be- 
ing copper rods one 
and one-eighth inch- 
es in diameter and 
the intermediate 
sections copper 
tubes, the largest 
being about three 
and one-half inch- 
es in diameter. The 
rods constituting 
the end sections 
are threaded and screwed in the ends 
of the adjacent tubes, which in turn 
are threaded and screwed into the ends 
of the large tube constituting the middle 
section of the bar. The fitting and insu- 
lating of these bars was a work requiring 
much care and skill; it was admirably car- 
ried out by Dr. W. M. Habirshaw, man- 
ager of the India Rubber and Gutta 





Fig. 12.—Frve-THousaAnD HoRskE-VPOWER SWITCH. 


Percha Insulating Company, Yonkers, 
N. Y., whose firm also supplied all cables 
for dynamo leads and connections. 

The switches are supported upon I- 
beams which span the cable subway. 
While I do not regard these switches as 
absolutely reliable in opening circuits con- 
veying several thousand horse-power, they 
have failed in service not more than two 
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or three times since the plant was started 
and on the whole have done their work in 
a very satisfactory manner. 

The ammeters and voltmeters, indicat- 
ing wattmeters and synchroscopes, are 
mounted, not upon a board, but upon in- 
dividual instrument stand, one stand be- 
ing provided for each alternator. These 
stands are located upon the platform 
which constitutes the roof or ceiling of the 
switch room. In front of each alternator 
instrument stand is a smaller one carry- 
ing the levers by means of which air is 
admitted to the switch cylinders. For 
each feeder circuit, lever stands equipped 
with pilot lamps and drop indicators are 
located upon the upper platform of the 
switch structure within convenient reach 
of the operator. The drop indicators 
were not included in the original out- 
fit, but were added at a later date after 
the feeder fuses were dispensed with. In 
case of short-circuit, they indicate to the 
operator which of the several feeder cir- 
cuits is in trouble. They are constructed 
very like the drop indicators in a tele- 
phone switchboard. 

For each phase of each feeder circuit, 
an indicating wattmeter and a watt-hour 
meter are provided. These instruments 
are not placed upon the switch structure, 
but are located in the superintendent’s 
office, my theory being, at the time this in- 
stallation was made, that the switch oper- 
ator need see only the alternator instru- 
ments, while the division of load among 
the several feeders 
supplying different 
tenants of the com- 
pany was a matter 
concerning the su- 
perintendent. Inci- 
dentally, also, this 
arrangement, by re- 
moving from the 
switching structure 
a large proportion 
of the measuring 
instruments, simpli- 
fies the organization 
of apparatus at that 
place, and improves 
the appearance of 
the platform of the 
switching structure 
which would otherwise be awkwardly 
crowded by instrument stands. An argu- 
ment in favor of instrument stands as 
against instrument “boards,” which con- 
siderably influenced the decision in favor 
of the former, was the fact that as instru- 
ment boards were then constructed it was 
not easy to put up a board for three alter- 
nators arranged for extensions to take care 
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of additional alternators, which would not 
look unfinished and incomplete until such 
time as the additional alternators might be 
installed. 

The alternating-current measuring in- 
struments used are of a very interesting 
type, invented by the late 0. B. Shallen- 
berger, whose untimely death, in 1898, was 
a most serious loss to applied science in 
electrical engineering. In their various 
modifications, these instruments constitute 
a complete series of indicating and inte- 
grating meters for single or polyphase 
alternating currents. 

The 5,000-horse-power Switch — Fig. 
12 shows the general arrangement and 
construction of one of the 5,000-horse- 
power, two-way, four-pole switches. 
‘wo independently operated pistons 
working in air cylinders placed back 
to back are used to open and close the 
switches. The current-carrying contacts 
are of the ordinary blade and jaw type. 
In opening the switch, when the moving 
blades leave the contact jaws, the arc— 
which would otherwise occur—is prevent- 
cd by a shunt circuit having a con- 
siderable resistance. The small current 
which flows through this resistance is 
finally broken at auxiliary terminals of 
the plunger and socket type, the material 
used for these terminals being a certain 
quality of brass which does not readily are. 
The non-arcing qualities of this material 
were discovered by Alexander J. Wurts and 
utilized by him in his well-known and 
valuable lightning arrester for alternat- 
ing-current circuits. On the whole, these 
switches have been very satisfactory in 
operation. They can not be relied upon 
to open the circuit under short-circuit con- 
ditions, and were never intended for that 
purpose. They have been used, however, 
to open the circuits conveying large 
amounts of power, and they have done this 
successfully. Under test conditions they 
have repeatedly opened, without injurious 
sparking, the currents exceeding 1,500 
kilowatts per phase. In opening the cir- 
cuit by this switch, no appreciable rise of 
potential occurs. This point has been 
thoroughly demonstrated, as it was deemed 
possible that in suddenly opening heavy 
power circuits of considerable inductance 
and capacity, momentary abnormal rise of 
potential might be experienced. That no 
excessive rise does occur has been conclu- 
sively proved by tests, the method used 
being to place in parallel with the switch 
a spark-gap, consisting of two sharp termi- 
nals separated by an adjustable and known 
space. 

Automatic Circuits—Opening Devices 
—In the original outfit of switching ap- 


ELECTRICAL REVIEW 


paratus no fuses or circuit-breakers were 
used in the leads between the alternators 
and bus-bars, nor has experience ever indi- 
cated that they are desirable in these cir- 
cuits. The leads from alternators to bus- 
bars are not long, and the potential is but 
2,200 volts, alternating. 

The conductors used have an eight-thir- 
ty-seconds-inch wall of vulcanized rubber, 
containing thirty per cent pure Para, this 
insulating wall being covered by a heavy 
braid, treated with compound to exclude 
moisture. With such insulation there is 
less danger of a breakdown between al- 
ternator terminals and bus-bars than there 
is in the armatures themselves, and con- 
sidering the uncertainty of action of any 
automatic circuit-breakers or fuses avail- 
able at the time, it was decided, I believe 
wisely, to install nothing of the kind in the 
alternator leads. 

As regards feeders, the arguments in 
favor of automatic circuit-opening devices 
are much more weighty than in the case 
of the alternator leads, since occasional 
failures of cable in an extensive system of 
distribution are inevitable, and without 
automatic opening devices in the feeder 
circuits the entire battery of alternators 
connected to the affected circuit must 
be shut down in case of trouble. A 
serious effort was therefore made to pro- 
vide suitable automatic circuit-opening 
devices. No circuit-breakers having been 
developed for this kind of service, 
fuses of a type furnished by the West- 
inghouse company and unquestionably 
the best available at that time were 
adopted. These fuses had some ingenious 
and excellent features, but, in service, ul- 
timately proved a failure, and in 1898, 
after a year’s experience in charge of oper- 
ation of the plant, I removed all of them, 
and since then the plant has been operat- 
ing without any automatic circuit-opening 
devices in the local distributing feeders at 
the power-house. Where the feeders enter 
the premises of the tenants using the 
power, fuses were originally used, and 
these have since been succeeded by circuit- 
breakers of which several types are now in 
service. The fuse originally used in the 
feeders at the power-house is of alumi- 
num, and is enclosed between two lignum- 
vite blocks, in which spaces for the three 
parallel fuse strips are cut out. The ar- 
rangement is a development of the expul- 
sive type of fuse originally designed by 
Alexander J. Wurts, vents from each of 
the three fuse chambers being provided, 
through which the vapor of the exploding 
fuse is expelled. The lignum-vite blocks 
are hinged at one end, and, when closed, 
are held together securely at the other end. 
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When the blocks are in perfect condition, 
so that the only outlet for the gas formed 
by the explosion is through the vents pro- 
vided for the purpose, they are effective, 
as was demonstrated not only by tests 
at Niagara preceding their adoption, 
but also by their action in commercial 
service. But in practice, owing to gradual 
shrinkage of the blocks, the exploding gas 
sometimes reaches the terminals and the 
fuse fails to clear. It was found in prac- 
tice that the fuse itself, which, having ex- 
posed terminals, is necessarily an imper- 
fectly insulated link in the circuit, caused 
more trouble than it prevented, and its use 
was therefore abandoned. Until the work 
of placing the local distributing cables in 
properly constructed conduits was com- 
pleted—about two years ago—short-cir- 
cuits upon some of the local distributing 
cables occurred much more frequently 
than was desirable, and the local service 
was occasionally interrupted when it prob- 
ably would not have been interrupted if 
automatic circuit-breakers, such as can 
now be obtained, had been in use upon the 
feeder circuits. Since the work of re- 
laying the cables has been completed, how- 
ever, interruptions of local service due to 
failures in cables have been extremely rare, 
and as there is no space conveniently avail- 
able in power-house No. 1 for the instal- 
lation of feeder circuit-breakers it has not 
been thought wise to introduce them. 
Plans for power-house No. 2, however, 
contemplate the use of automatic circuit- 
breakers, and since adequate space will be 
provided for the improved type now avail- 
able there is every reason to believe that 
they will be successful. Marked progress 
in construction of circuit-breakers for 
high-potential and large power circuits 
has been made since 1893. To this 
progress the experience and requirements 
of the Niagara Falls plant have in no 
small degree contributed, and some most 
interesting and instructive tests of auto- 
matic circuit-opening devices have been 
carried out jointly by engineers of the 
manufacturing companies and the staff of 
the Niagara Falls Power Company. I re- 
gret that the limits of this paper do not 
permit discussion of some of these tests. 
eae 

A twenty-horse-power electric gypsy has 
been installed at the Desbrosses street 
ferry of the Pennsylvania Railroad Com- 
pany for the purpose of assisting heavily 
laden trucks in ascending the steep in- 
clines of the ferry bridges during low tide. 
A rope is attached to the tongue of the 
truck when a team is unable to ascend the 
bridge and a couple of turns are taken 
around the gypsy when the power is ap- 
plied by means of a controller. A second 
electric gypsy is now being built for the 
same ferry. At the Oak Point pier of the 
New York, New Haven & Hartford Rail- 
way, two electric gypsies have also been 
put in. At this place the current is strong 
and the water very deep, and these will be 
of assistance in pulling the boats up to the 
wharf. 
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BLECTRIC STREET LIGHTING AND 
POPULATION. 





BY ALTON D. ADAMS. 


(Copyright, 1901, by Alton D,. Adams ) 


Larger cities obviously have more elec- 
tric street lamps than do smaller ones, but 
the proportion between the amounts of 
lighting and population is not so evi- 
dent. Both are and incandescent lamps 
are extensively used for the illumination 
of streets, but the relative extent of these 
two kinds of service seems to vary from 
place to place. It appears that an exami- 
nation of the actual volume of electric 
street lighting in a large number of 
cities and towns, ranging in popula- 
tion from the smallest to those of very 
large size, should serve to bring out 
such relation as exists between the 
extent of population and the use of elec- 
tric street lamps. Furthermore, this ex- 
amination will reveal the proportion be- 
tween the amounts of arc and incandes- 
cent street lighting in places with widely 
different numbers of inhabitants. It is 
desirable, for the purpose named, that ac- 
curate information of the numbers and 
kinds of electric lamps in use, as well as 
a wide and complete range of populations, 
be available in the cities and towns select- 
ed. Centres of population in the State 
of Massachusetts meet both of these re- 
quirements to an admirable degree, and 
are, therefore, chosen for the present in- 
quiry. Massachusetts contains 31 cities 
having electric street lamps and ranging 
in population from 12,962, in Melrose, to 
560,892, at Boston. Records of the elec- 
tric street lamps used in all of these cities, 
and also those in 44 towns with an average 
population of 5,839 each, are here pre- 
sented. Streets are lighted in these cities 
and towns with electric lamps of various 
uUluminating capacities, from the 16-can- 
dle-power incandescent to the 2,000-candle 
arc. In order to get a comprehensive 
view of the lighting in different places, 
and also of the importance of the are and 
the incandescent service, the kilowatt- 
hours consumed in the are, also those con- 
sumed in the incandescent street lamps of 
each place, have been computed for the 
year ending June 30, 1900. Asa basis for 
these computations, energy consumption 
at the rate of 0.25 watt per nominal can- 
dle-power of all arc lamps, and 3.5 watts 
per candle-power of incandescent lamps 
has been assumed. While these figures 
may not correspond to the actual facts of 
each particular case, they seem to be as 
near the truth as it is possible to get. The 
table presents the results of these compu- 
tations, in the form of kilowatt-hours con- 
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sumed by are and incandescent street 
lamps, for all of the places named, during 
the above year. 

A difficulty was at once encountered 
when a general review of the results pre- 
sented in this table was sought, because 
many of the places are so close together 
in population that no definite tendency as 
to changes in the amount or kind of street 
lighting, to correspond with the numbers 
of inhabitants, can be detected between 
them. It was found easy to avoid this 
difficulty, however, by the combination of 
places having nearly equal populations 
into a group, and then taking the average 
population and the average kilowatt-hours 
in are and in incandescent street lamps 
separately for each group. 

On this plan, the cities of Boston, 
Worcester and Fall River each stand 
alone, and the remaining cities are com- 
bined into six groups. One group is com- 
posed of Lowell and Cambridge, with 
populations of 94,969 and 91,886, respec- 
tively. The second group contains all 
cities with populations between 68,513 
and 61,643; the third group, cities from 
45,712 to 40,063; the fourth, cities- from 
37,175 to 31,531; the fifth, cities from 
26,121 to 21,766, and the sixth group, 
cities from 18,643 to 12,962 inhabitants 
each. A seventh group is made up of 44 
towns, each with less than 12,000 popula- 
tion. 

The average population for each group 
is found from a division of the total popu- 
lation of all its cities by the number of 
these cities, and the like average is found 
for the group of towns. To determine the 
average kilowatt-hours for each group, the 
sum of the kilowatt-hours consumed in 
its are street lamps is divided by the num- 
ber of cities in the group, and the sum of 
the kilowatt-hours consumed in its incan- 
descent lamps is likewise divided by the 
number of cities. By this process seven 
average populations are obtained, with 
their corresponding averages for kilowatt- 
hours used in are and incandescent street 
lamps. These averages, together with the 
results obtained for the three cities that 
stand separately, furnish 10 populations 
with their figures for the consumption of 
energy in street lamps, and these popula- 
tions are far enough apart so that the 
changes in proportion and kind of elec- 
tric lighting can be clearly brought out. 

To illustrate more clearly the relations 
between populations and the amounts of 
energy used in are and incandescent lamps 
for street lighting, five curves have been 
drawn. The population of Boston is 
nearly five times as great as thatof Worces- 
ter, the next largest city, while the energy 
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consumed in electric street lamps at Bos- 
ton is more than eight times the amount 
in Worcester. Because of these large fig- 
ures for Boston, it can not be included in 
the curves numbered 1, 2, 3 and 5 at any 
desirable scale, but is represented in 
curve 4. 

Energy used in electric street lamps, 
during the year ending June 30, 1900: 


: Kilowatt. 
Population.” fn Are, ROUre St 
ue: Lamps 
Boston, 560,892 10,075,867.20 5,916.47 
Worcester, 118,421 1,225,728.00 7,293.08 
Fall River, 104,863 1,276,508.16 
GROUP I. 

Lowell, 94,969 956,304.96 
Cambridge, 91,886 625,318.27 212,030.50 
GROUP II. 

Lynn, 68,513 484,958.08 383,789.26 

Lawrence, 62,559 364,183.48 114,636.20 

New Bedford, 62,442 341,153.28 11,796.28 

Springfield, 62,059 867,552.76 31,361.27 

Somerville, 61,643 432,069.12 100,816.18 
GROUP III. 

Holyoke, 45,712 303,761.66 
Brockton, 40,063 299,033.86 24,366.93 
GROUP IV. 

Haverhill, 37,175 330,745.56 327.88 
Salem, 35,956 359,619.84 275,445.59 
Chelsea, 34,072 264,844.80 72,330.72 
Malden, 33,664 90,622.82 246,120.00 
Newton, 33,587 228,388.92 176,530.36 
Fitchburg, 31,531 307,975.10 
GROUP V. 
Gloucester, 26,121 27,197.82 73,679.77 
Everett, 24,336 45,411.84 63,441.00 
North Adams, 24,200 167,311.87 20,913.98 
Waltham, 23,481 101,013.12 11,190.90 
Quincy, 23,899 47,548.80 652,283.87 
Pittsfield, 21,766 48,025.65 84,791.83 
GROUP VI. 
Northampton, 18,643 75,553.20 1,565,38 
Medford, 18,244 54,634.61 74,431.88 
Newburyport, 14,478 71,834.68 1,979.87 
Woburn, 14,254 32,756.54 43,251.18 
Beverly, 13,884 159,980.68 
Marlboro, 13,609 38,413.44 42,325.92 
Melrose, 12,962 23,850.00 66,223.50 
Average population and energy for each 
group: 
Average Average Average ver 
Popul Kilowatt-hours 
ton Hach Kpomatehours acandoacaal gee burs 
560,892 10,075,867.20 65,916.47 10,081,783.67 
118,421 1,225,728.00 7,293.08 1,263,021.08 
104,863 1,276,508.20 1,276,508.20 
93,427 790,811.50 212,030.50 1,002,842.00 
63,443 497,983.20 128,479.80 626,463.00 
42,887 301,397.76 24,366.93 325,764.69 
34,330 262,866.00 154,151.00 417,017.00 
23,967 72,751.51 51,050.16 123,801.67 
15,153 62,289.00 38,296.33 100,585.38 
For 44 TOWNS. 
5,839 15,325.40 17,473.55 82,798.95 


Curve Nb. 1 represents the average 
energy consumed by incandescent street 
lamps in the group of 44 towns, the six 
groups of cities, and in each of the two 
smaller cities that stand alone. 

This curve is drawn to the scale of kilo- 
watt-hours numbered from 0 to 1,300,000 
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at the lower edge of the sheet, and to the 
scale of population numbered from 0 to 
120,000 along the left side. Starting at 
its lowest point, representing the 44 towns, 
the curve shows a large though irregular 
increase of the energy consumed by in- 
candescent street lamps, until the point 
representing cities with an average popu- 
lation of 93,427 is reached. From this 
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from the position of the point representing 
an average of 34,330 persons. In the 
towns the average energy in incandescent 
is slightly greater than that in arc lamps. 
but this condition is more than reversed 
in the first group of cities. The total 
amount of energy consumed in the incan- 
descent street lamps of all the cities and 
the 44 towns is 2,967,675.5 kilowatt-hours. 
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CuRVE SHOWING RELATION BETWEEN ELECTRIC STREET LIGHTING AND POPULATION. 


point the curve drops to zero energy at 
Lowell, with a population of 104,863, and 
barely moves from the zero line on its way 
to Worcester, the highest point. The 
largest average use of incandescent street 
lamps is seen in cities of 93,427, and this 
is due entirely to the large application of 
such lamps in Cambridge, as may be seen 
from the table. 

Population considered, places of be- 
tween 30,000 and 40,000 inhabitants con- 
sume more energy in incandescent street 
lamps than any others, as may be gathered 


Curve 2 represents the average amount 
of energy yearly consumed by arc street 
lamps in the seven groups and two 
separate cities. This curve is drawn to the 
same scales as curve 1. After leaving the 
point that indicates the 44 towns, where 
the energy consumed in incandescent 
street lamps is a little more than that in 
ares, the are curve indicates a decided in- 
crease in the relative amount of arc street 
lighting. After the points indicating an 
average population of 23,967 are reached, 
the two curves move rapidly apart, and the 
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maximum distance becween them occurs 
at the points representing a population of 
104,863, where are lamps do all of the 
electric street lighting. Beyond these 
points the use of incandescent lamps is 
insignificant. 

The total kilowatt-hours consumed by 
arc lamps in all of the cities and towns 
represented on the are curve are 
20,397,509.9 or 6.87 times the 2,967,675.5 
kilowatt-hours used in all the incandes- 
cent lamps. 

Curve 5 shows the relative amounts of 
energy consumed by are and incandescent 
street lamps from the 44 towns to the 
city of Worcester. This curve is drawn 
to the scale of per cent along the upper 
left-hand edge of the sheet, and to the 
scale of population from 0 to 120,000 
across the top. Figures in the scale of 
per cent from 0 to 60 refer to the pro- 
portion of total energy for each group, 
used by incandescent lamps, and figures 
from 40 to 100 refer to the proportion 
of total energy used by arc lamps. The 
exact figures for the per cent in each case 
are as follows for the several average 
populations. At Boston, which is not in- 
cluded in the curve, the arcs consume more 
than 99.9 per cent of the total energy in 
street lamps. 

Relative amounts of energy in arc and 
incandescent lamps: 

Per Cent 


Kilowatt-hours 
iu Arc Lamps. 


Per Cent 
Kilowatt-bours 


Average Population. int Yncenieawend 


Lamps. 

560,892 99.9 0.0 
118,421 99.4 0.5 
104,863 100.0 0.0 
93,427 78.8 21.1 
63,443 79.4 20.5 
42,887 92.5 7.4 
34,330 63.0 36.9 
23,967 58.7 41.2 
15,153 61.9 38.0 
5,839 46.7 53.2 


This per cent curve indicates a general 
decline in the proportion of arc street light- 
ing as the average number of inhabitants 
per place grows smaller, between popula- 
tions of 104,863 and 5,839. The relative 
amounts of energy in the two kinds of 
lamps, after falling to about 79 per cent 
of the total for arcs and 21 for incan- 
descent lighting remain at this ratio 
through cities of 93,427 and 63,443 aver- 
age populations. The rise in the propor- 
tion of are lighting for cities of 42,887 
population is due to the fact that there 
are only two cities of this size, and one of 
them has no incandescent street lamps. 
Cities with average population of 34,330 
show a decided increase of incandescent 
street lighting, which here consumes 36.9 
per cent of the total energy. A slight 
gain on this figure is made by the incan- 
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descent lamps in the two following groups 
of smaller cities, and then comes their 
rise to a consumption of 53.2 per cent of 
the total energy used in street lighting 
by the 44 towns. 

Total energy in electric street lamps: 
Total Kilo« att- 


Population of im Ar. Lampsof Bours in 
Group. Group. Lamp of Group. 
560,892 10,075,867 5,916 
118,421 1,225,728 7,293 
104,863 1,276,508 
93,427 1,581,623 212,030 
63,443 2,489,916 642,399 
42,887 602,795 24,367 
34,330 1,577,197 770,755 
23,967 436,509 306,301 
15,153 457,023 229,778 
5,839 674,339.9 768,836.5 
20,397,505.9 2,967,675.5 


From the table of total energy for the 
several cities and groups, it appears that 
Boston requires one-half of all the kilo- 
watt-hours consumed in arc street lamps. 
Of the remainder of the arc lamp service, 
cne-half is performed in cities having 
populations between 60,000 and 70,000. 
The 44 towns consume only about three 
per cent of the total energy in are lamps. 
Cities between 30,000 and 40,000 require 
more energy than any of the other groups 
for incandescent lamps, and these with 
the smaller places contain more than two- 
thirds of the incandescent street service. 
The towns alone furnish more than one- 
fourth of the entire demand for incan- 
descent street lighting. 

Curve 3 exhibits the average consump- 
tion of energy in both kinds of street 
lamps for the several separate cities and 
groups. This curve is drawn to the same 
scales as curves 1 and 2, and further il- 
lustrates the rapid increase of electric 
street. lighting with population. 

At its lowest point the curve of total 
energy is about equal distant from the 
curves of are and incandescent kilowatts, 
but for the city of 104,863 population the 
arc curve touches the curve of total energy, 
and for larger cities these two curves 
nearly coincide. 

It now remains to determine more 
definitely the relation between the in- 
crease of population and the use of elec- 
tric street lamps. For this purpose curve 
4 is drawn, showing the kilowatt-hours 
used by all electric street lamps in the 
three separate cities, and all the groups, 
per 70,000 inhabitants in the average 
population of each. The unit of popula- 
tion is taken at 70,000 simply to bring 
curve 4 in a position on the sheet where 
it does not interfere with the others. 
So far as the indicated results are con- 
cerned, any other unit of population 
might have been used. Curve 4 is drawn 
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to the scale of kilowatt-hours along the 
lower edge of the sheet, as are curves 1, 2 
and 3, but its scale of population is placed 
at the right-hand side and runs up to 
600,000, so as to include Boston. The 
following table contains the figures for 
kilowatt-hours for each city and group, 
per 70,000 population, to which the curve 
is drawn. The energy for each city or 
group is given in thousands of kilowatt- 
hours. The most striking element of the 
curve is that between the points represent- 
ing Worcester and Boston, which shows 
an increase from 73.0 thousand kilowatt- 
hours per 70,000 population at Worcester, 
to 125.8 thousand kilowatt-hours at Bos- 
ton. Between Worcester and Fall River 
the curve regains a little of its previous 
loss, and stands at 85.0 thousand kilo- 
watt-hours per 70,000 population for the 
latter place. From a population of 104,- 
863 to cities with an average of 42,887 in- 
habitants, the curve shows a rapid de- 
crease in the relative amount of energy, 
it being only 534 thousand kilowatt-hours 
per 70,000 population for this group. 
That portion of the curve running out to 
the point for cities with an average popu- 
lation of 34,330, represents a notable rise 
in the amount of energy for street light- 
ing per unit of population, these cities 
having 851 thousand kilowatt-hours in 
street lamps per 70,000 inhabitants, or 
more than any other city except Boston. 
This relatively large use of electrical 
energy in street lamps is all the more im- 
portant because there are six cities in this 
group, so that the high figure can not be 
assigned to some exceptional circumstance 
in a single place. The smallest use of 
energy in street lamps, represented by 
this curve, is found in the next lower 
group of cities, where only 362 thousand 
kilowatt-hours are consumed per 70,000 
persons. Some gain on this figure is made 
in the group of smallest cities, and is not 
entirely lost in the towns. Following is 
a table of the energy per 70,000 popula- 
tion for each separate city and group, 
also the per cent of the energy used by 
each group to the energy used at Boston 
per 70,000 inhabitants. 


Per Cent of 


Thousands of Kilowatt-hours 

Population. mer 70000. pereiee to 

Population. like Kilowatt- 

hours at Boston 
560,892 1,258 100 
118,421 730 58 
104,863 850 67 
93,427 754 59 
63,443 691 54 
42,887 534 42 
34,330 851 67 
23,967 362 28 
15,153 465 37 
5,839 395 31 


From this it appears that places of less 
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than 30,000 inhabitants use about one 
third as much energy in street lamps as 
Boston, per unit of population. 

cons sctnilalaia’ 

Utilization of Water Powers in Norway 
by Electricity. 


A great electric power system is in 
course of construction at present in Nor- 
way. It is situated on the Glom stream, 
which runs from the centre of Norway 
toward the southwest and enters into the 
Fjord of Christiana. It is intended to 
furnish Christiana and the neighboring 
towns with electric energy for lighting 
and power. Near the river they have 
built dams and constructed canals a thou- 
sand millimetres in length to supply the 
turbines. ‘These power-houses are situat- 


ed about 40 kilometres from the capital 
and are intended to develop respectively 
16,000 and 10,000 horse-power. Most of 
the capital for establishing this enterprise 
has been subscribed for in England. 


— ae ad 


Rubber Culture in Perak. 


United States Consul General Guenther, 
of Frankfort, has sent the following: The 
De Indische Mercuur states that the 
director of the government plantations 
has issued a report on the results of cul- 
tivation in the district of Perak, on the 
Malayan Peninsula. By moderate tap- 
ping of 82 Para rubber trees, averaging 1-1 
years of age, 327 pounds of first-class and 
33 pounds of second-class rubber were 
produced. . The first-class, equal to the 
best Para rubber, was sold in London at 
3s. 10d. (93 cents) ; the second-class, at 
2s. 6d. (61 cents) per pound. Each tree 
yielded about two pounds of rubber. The 
results were said to be encouraging for 
planting rubber trees where the soil and 
the climate were favorable. 

- ome é 


Demand for Electric Plant in Gr.ece. 


News comes from United States Consul 
McGinley, at Athens, Greece, that the 
mayor of Karpenesion, a village in the 
province of Evrytania, wishes to have that 
place lighted by electricity, and has re- 
quested the consulate to publish the fact 
in the United States, hoping to induce 
some American company to sell him a suit- 
able plant. There is a stream near the 
village that can be utilized to furnish the 
necessary power for the plant. There are 
400 houses in the village, and the mayor 
estimates that about that number of incan- 
descent lights will be required. He does 
not mention the number of arc lights re- 
quired. Karpenesion is the village which 
the heroic Greek chieftain, Marco Boz- 
zaris, was defending when, in 1823, he 
fell in a midnight sortie against the 
Turks, an event made famous by Fitz 
Greene Halleck’s stirring poem. 
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Electrical 
Patents 


A new mode of manufacture and re- 
pair of incandescent electric lamps has 
recently been patented in this country by 
Mr. Ferdinand Fanta, of London, Eng- 
land. It has hitherto been believed that 
the whole body of the filament in an in- 
candescent electric lamp volatilizes or 
burns away and loses in value in regard 
to its transmitting and lighting efficiency 
and that the “core,” so to say, of the fila- 
ment is destroyed; but it has been found 
that this is not the case, but, on the con- 
trary, that the core or body of such fila- 
ment is, after having been in use for sev- 
eral hundred hours, in a better condition 
than when originally inserted into the 
lamp. This is accounted for by the fact 
that the original carbonizing process, 
which the filament has to undergo before 
its insertion into the bulb, is performed 
too rapidly, and, further, that the process 
known as the “reenforcing” or “flash- 
ing” of the filament is carried out under 
unsatisfactory conditions, and these con- 
ditions are in most instances entirely at 
variance with those under which such fila- 
- ment comes into use in the finished lamp. 
The result of this is that when the fila- 
ment is used, as it is in actual practice, in 
a more or less perfect vacuum, and owing 
to the atmospheric air (which is still re- 
tained or imprisoned in the pores of the 
filament) becoming available for combus- 
tion the outer coating of carbon of such 
filament slowly combines with the same, 
and the CO vapors thus formed deposit 
on the inner surface of the glass bulb, 
which acts in the fashion of a condenser. 
In order to render serviceable again an 
electric incandescent lamp which has 
reached the above described stage, it is 
therefore indispensable, first, to free the 
bulb of such carbon deposit, and, secondly, 
to redeposit carbon on the partly burned 
or spent filament. The object of the in- 
vention patented by Mr. Fanta is to ac- 
complish both these operations without 
removing the filament from the lamp, and 
consequently without interfering with the 
bulb, seal, or the capping of the lamp. 
For carrying out the invention he first of 
all removes or cuts away the small pro- 
truding point of glass formed on the bulb 
of the lamp as originally made when the 
tube by which the vacuum has been made 
therein is removed by means of the blow- 
pipe, and he fixes onto the bulb, instead 
of the point just broken off, a small glass 
tube from four to six inches long. He 
thereafter heats the bulb outwardly 
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and, preferably, locally by a flame applied 
successively over the surface to such a 
degree as may be necessary to burn the 
carbon deposited on its inner surface, and 
this operation is facilitated and rendered 
practicable at temperatures not injurious 
to the integrity of the glass and the pre- 
servation of the capping and the filament 
by causing previously heated air to cir- 
culate freelv in the bulb while simulta- 
neously drawing off the gases resulting 
from the combustion by means of a pump 
or of any other aspirating apparatus. The 
tube of the globe, which he uses for the 
above purpose, is fixed gas-tight by a 
stuffing-box and gland in a casing and 
carries an inner tube, the extremity of 
which is long enough to reach the part of 
the bulb diametrically opposite to the por- 
tion of the bulb into 
which the outer tube 
is jointed. The inner 
tube, which is also 
fixed gas-tight in a 
lower stuffing-box, is 
then used for the in- 
troduction of the at- 
mospheric from 
flange-openings con- 
trolled by a two-way 
cock, while the outer 
tube is connected to a 
through a side 
orifice, also con- 
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from the combustion 
of the carbon deposit. 
After a short period 
of application of this 
cleansing process the 
glass of the bulb ap- 
pears quite clear and 
free of the carbon. The bulb is now 
ready, and the process of depositing car- 
bon on the filament can be proceeded with. 
For this purpose, having created as per- 
fect a vacuum as possible in the bulb, 
he introduces into the bulb by mechani- 
cal circulation a gaseous hydrocarbon (as 
gasified liquid hydrocarbon or, more con- 
veniently, purified coal-gas), with an ad- 
mixture of a certain quantity of free at- 
mospheric air, the proportion or percent- 
age of which varies in accordance with the 
voltage and the candle-power of the fila- 
ment and the condition of the vacuum in 
the lamp to be treated. He then passes 
the electric current through the filament. 
The introduction of the gaseous admix- 
ture can be effected by means of the above 
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referred to inner tube by one of the al- 
ternative passages controlled by a two- 
way cock, and the withdrawal of the gases 
resulting from the slow combustion 
brought about by the incandescence of the 
filament, caused by the passage of the elec- 
tric current, is effected by means of the 
pump through the side exit, the pressure 
of the gaseous mixture in the bulb being 
carefully regulated and maintained by 
means of adequate pressure-regulating 
valves or other automatic devices, it being 
essential to the success of the process that 
such pressure be adjusted to the condition 
of the filament in relation to the voltage 
of current and the candle-power required 
from the filament, as also to the size of 
the containing-bulb. As a result of this 
process carbon deposits on the filament, 
and it is obvious that its resistance dimin- 
ishes, while the candle-power increases. 
Since, on the other hand, the object is to 
restore the carbon filament to its original 
smaller resistance and higher candle- 
power, the operation is begun with a 
variable resistance inserted in the main 
regenerating circuit, and this resistance is 
gradually increased simultaneously with 
the deposit of carbon upon the filament 
to compensate for the increasing section 
and reduced resistance of the filament, and 
a photometer is used for the purpose of 
standardizing the required lighting effi- 
ciency of the reenforced filament in com- 
parison with a standard lamp or source of 
light on a separate constant circuit and 
with a required voltage of current on the 
regenerating circuit, maintained at a con- 
stant calculated voltage by the variable re- 
sistances. The operation is stopped when 
the voltage and the candle-power indi- 
cated by the instruments have reached 
the desired point; viz., when the resist- 
ance, and, consequently, the candle-power 
of the filament have been brought back 


to their former value in the original lamp 
or to a predetermined or required stand- 
ardized value. When the process has been 
completed to this point, the bulb is ex- 
hausted and sealed in the usual well- 


known manner. 
_ ee — 


The [letric System. 

It is stated by United States Consul 
Haynes, of Rouen, France, that the metric 
system is to-day compulsory in 20 coun- 
tries, representing more than 300,000,000 
inhabitants—Germany, Austria-Hungary, 
Belgium, Spain, France, Greece, Italy, 
Netherlands, Portugal, Roumania, Servia, 
Norway, Sweden, Switzerland, Argentine 
Republic, Brazil, Chile, Mexico, Peru and 
Venezuela. He advises American ex- 
porters in dealing with any of these coun- 
tries to adopt the system. 
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Proposed American Electrochemical 
Society. 

A meeting was held on November 1 at 
the rooms of the Engineers’ Club, in Phil- 
adelphia, to discuss the question of the 
advisability of organizing a national elec- 
trochemical society on the same general 
plans as the American Chemical Society 
and the American Institute of Electrical 
Engineers. Some twenty or thirty persons, 
different this 
who were thought to be interested in the 


from parts of country, 
subject of electrochemistry had been asked 
to be present or to express their views by 
letter. 
ceived the majority, especially from the 


Among the communications re- 


electrochemical industries, were in favor 
of the formation of such a society; the 
minority thought the time had not come 
vet for such a society, that the American 
Chemical Society and the American In- 
stitute of Electrical Engineers filled the 
needs, that there were already a number 
of other societies at which papers on this 
subject could be read, ete. 

Those present included representatives 
from New York city, from the Cornell, 
Lehigh and Johns Hopkins universities, 
from the American Chemical Society, 
the American Institute of Electrical En- 
gineers, the Franklin Institute, ete. Pro- 
fessor J. W. Richards, vice-president of 
the American Chemical Society, acted as 
chairman, and Carl Hering, past president 
Institute of Electrical 
Engineers, as secretary. All those present 
were heartily in favor, the only doubt ex- 
pressed was whether a sufficient number 
to make 


of the American 


of members could be obtained 


such a society a success. A committee was 
appointed with Dr. Charles A. Doremus, 
of the College of the City of New York, 
as chairman, to canvass for members, and 
if seventy-five or over pledge themselves 
to join, the society will be formed. In 
that case certain committees which were 
appointed will arrange for holding a 
formal meeting at which the society will 
be founded, and papers read and dis- 
cussed. Any one desiring to become a 
member is asked to communicate with Dr. 
Doremus at the above address. 

It was furthermore decided to be the 
expression of those present that the name 
of the organization should be the Ameri- 
can Electrochemical Society, that the dues 
should not exceed $5 per year, and that at 
first only a few meetings of a few days 
each should be held per year, and that they 
be held in different cities, as the society 
is to be a national one. 

The fact that papers on the subject of 
electrochemistry are now scattered over a 
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half dozen or more existing national so- 
cieties, was thought to be in itself a very 
good reason for bringing them all together 
into one, where they could then be proper- 
ly discussed, which is not now the case. 
Attention was also called to the fact that 
the annual electrochemical products of this 
country already amounted to nearly $100,- 
000,000, which is far greater than in all 
the other countries combined. Germany, 
which comes next with $14,000,000, has a 
flourishing electrochemical society with 
about forty members in the United States. 
The bringing together of those engaged in 
the scientific and in the industrial phases 
of electrochemistry, was thought to be of 
vreat value. 
ee ee 


Automobile Exhibit in New York. 


The second annual show of the Auto- 
mobile Club of America was opened in 
Madison Square Garden, New York, on 
Saturday evening, November 2, and will 
continue during this week. Automobiles 
of all sizes, styles and colors are on ex- 
hibition. Nearly all the foremost manu- 
facturers of automobiles throughout the 
United States are represented. 

Several different kinds of power are 
used, foremost among which are gasoline 
motors, electric motors and steam engines. 

One of the most notable features is one 
of the new iron-nickel sto1age cells in- 
vented by Mr. Thomas A, Edison. It meas- 
ures twelve inches in height, five inches 
in width and two inches in thickness. 
It is encased in steel and weighs seven 
pounds and six ounces. Its capacity is 
said to be one hundred and twenty watt- 
hours. 

In the room at the right of the main 
entrance are a large number of machines 
loaned by different individuals. All these 
machines have an interesting history. In- 
cluded among these machines are some of 
those first manufactured, as well as some 
of the most noted machines of the present 
day. 

The number of exhibitors is large and 
there are many fine exhibits. The follow- 
ing companies are among the exhibitors: 

American Bicycle Company, Toledo, 
Ohio; American Roller Bearing Com- 
pany, Boston, Mass.; Baker Motor Vehi- 
cle Company, Cleveland, Ohio; Century 
Motor Vehicle Company, Syracuse, N.Y. ; 
Crest Manufacturing Company, Cam- 
bridge, Mass.; De Dion-Bouton Motorette 
Company, Brooklyn, N. Y.; Dow Porta- 
ble Electric Company, Boston; Electric 
Vehicle Company, Elizabethport, N. J.; 
Electric Contract Company, New York; 
Haynes-Apperson Company. Kokomo, 
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Ind.; Hydra Double Battery Company, 
New York; Milwaukee Automobile Com- 
pany, Milwaukee, Wis.; New Process 
Rawhide Company, Syracuse, N. Y.; Ohio 
Automobile Company, Warren, Ohio; 
Olds Motor Works, Detroit, Mich. ; Porter 
Battery Company, Chicago; Searchmont 
Motor Company, Philadelphia; Shelby 
Steel Tube Company, New York; Upton 
Machine Company, New York; Ward 
Leonard Electric Company, Bronxville, 
BN. . 





pe —-— 
Common Battery Telephone System 
Installed at Cortlandt Street. 


The great Cortlandt street exchange of 
the New York Telephone Company was 
successfully changed over to the common 
battery system Saturday evening, Novem- 
ber 2, at 8.30 o’clock, in the presence of 
a number of invited guests. 

A new switchboard for about 8,000 sta- 
tions on the common battery system had 
been erected in a large room on the top 
storv of the building at 25 Cortlandt 
street, a new story having been added to 
the building for its reception. At the 
hour set for the final change the few oper- 
ators remaining at the old board left 
it and took their places at the new one, 
the change being made without an in- 
stant’s delay to service. 

The Cortlandt street exchange is one of 
the largest in the world, and is probably 
the busiest. Only those engaged in tele- 
phone work can properly appreciate the 
labor involved in changing this system or 
the ability shown in making such a change 
without interruption to service. The 
credit for this brilliant piece of work be- 
longs to Mr. John J. Carty, chief engi- 
neer of the company and the inventor of 
the common battery system, and his corps 
of assistants. The whole service of the 
New York Telephone Company is now on 
the common battery basis. 





“=>: — 
Goltz Engineering Company and F. B. 
Badt and Company. 


Mr. F. B. Badt has sold his interest in 
the Badt-Goltz Engineering Company, 
Chicago, to Mr. William Goltz, who will 
hereafter control the affairs of the firm 
under the title of the Goltz Engineering ' 
Company. The following agencies will 
be retained by the new company: Zimdars 
& Hunt, Reuterdahl Electric Company, 
Charles J. Bogue, A. & W. Electric Sign 
Company, A. lL. Ide & Sons (for Wiscon- 
sin), New Britain Machine Company. 

Mr. Badt will continue in business un- 
der the name of F. B. Badt & Company, 
and will retain agencies for the Weston 
Electrical Instrument Company, Ward 
Leonard Electric Company and Harold P. 
Brown. The offices of both concerns will 
remain for the present in the Monadnock 
Block, Chicago. 
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A New Line of Universal Enclosed 
Motors. 


The rapidly extending field of the elec- 
tric motor has given rise to a demand for 
1 class of machinery that will readily lend 
itself to the unusual and widely varying 
conditions that are continually presenting 
themselves to the electrical engineer. 

The Holtzer-Cabot Electric Company, 
of Boston, Mass., has recently placed upon 
the market a line of universal enclosed 
motors, designed more particularly to 
meet these special requirements. They 
range in size from one-sixth horse-power 
to ten horse-power, are simple, compact 
and easily adaptable to wall or ceiling 
suspension. This is accomplished by giv- 
ing the end cases which hold the ring a 
quarter or half turn, as the case may be. 

Up to and including the three-horse- 
power size, the machines are bipolar, and 
above that multipolar. It has been proven 
by experiment and careful caleulation that 
in these smaller sizes the bipolar field is 
fully as efficient as the multipolar, while 
a machine with the bipolar field is, of 
course, much simpler in every respect. 

The field frame is of cast iron and is 
circular in shape, as shown in the accom- 
panying illustration. Thus the magnetic 
circuits are of equal cross-section and 
equal length, therefore necessarily of equal 
reluctance, so that there is no unbalancing 
of the armature circuits, a difficulty aris- 
ing in most forms of bipolar field. 

In the enclosed motor there is, of course, 
little or no chance for radiation from the 
inner portions of the machine. It is, 
therefore, of great importance that all 
electrical or magnetic losses be reduced to 
a minimum. Both armature core and pole- 
pieces are therefore carefully laminated 
to break up metallic continuity and to 
reduce the iron losses as much as possi- 
ble. By careful copper allowances in the 
conducting portions of the machines the 
losses due to heating effects of the current 
are kept well within the limits of safety. 
The manufacturers claim an unusually 
low temperature elevation for machines of 
this type. 

The poles fit into curved seats in the 
field ring, where they are held by bolts 
extending through the ring. They are 
built up of laminations of soft sheet steel 
and are provided with projections or shoes 
of such a shape as to form a properly 
shaped magnetic fringe. Shifting of the 


diameter of commutation is done away 
with and sparkless commutation secured 
through all changes of load. 

The armature is also built up of lamina- 
tions of annealed steel ; it is of the slotted 


ELECTRICAL REVIEW 


type and the coils are held in place and 
protected from mechanical injury by 
maple wedges which run the entire length 
of the slot. It will be noted that the 
rocker arm is entirely dispensed with and 
the brushes are held by a ring which fits 
snugly into a machined seat in the front 
end case. This may be moved in either 





UNIVERSAL SERVICE ENCLOSED Motor. 
direction to place the brushes at the proper 
commutating point, being then clamped 
by two special screws. 

The terminal board is placed conven- 
iently on top of the machine, two special 
bosses being provided for that purpose. 
The connections are all made on the in- 
side and are thus entirely out of the way, 
although they may be reached easily if 
necessary by slipping off the front end 
case. The commutator and brushes may 
be cleaned or adjusted without danger or 
inconvenience to the attendant. The 
brush-holders of the larger sizes are of the 
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Motor DISASSEMBLED. 

standard radial type and are the same as 
used on the Holtzer-Cabot multipolar ma- 
chines of the open-frame type. The 
brushes themselves are clamped solidly to 
a machined surface on the holders which 
are reenforced by a number of flexible 
copper strips, so that no springs nor slid- 
ing contacts are depended on to carry 
current. On the smaller sizes, where the 
motors are likely to be run a considerable 
length of time without attention, a box 
brush-holder is used with a parallel feed, 
which will allow a long period of wear 
without any attention. 
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These motors may be readily modified 
to meet almost all the conditions that 
arise in engineering practice. For buffing, 
grinding or polishing, or in cases where a 


motor is apt to be exposed to an unusual 
amount of dust and dirt a housing is fitted 
over the commutator, completely enclos- 
ing the motor. For electric launches, 
where minimum weight is desired, the 
non-metallic or non-conducting portions 
of the machine are made of aluminum. 
The motors are readily adapted for direct 
connection to fans, blowers, presses, etc. 

The manufacturers claim unusually 
high efficiency for units of this size, vary- 
ing from sixty-three per cent in the small- 
est to eighty-nine per cent in the larger 
sizes, with a relatively high efficiency on 
light loads. 

Soe ee 
Disincrustation of Boilers. 


The following translation of an article 
which recently appeared in Revista Min- 
era Metalurgica y de Ingeneria, of Madrid, 
the leading journal of its kind in Spain, 
as of possible interest to our manufactur- 
ers and engineers, was sent by United 
States Consul Ridgely, of Malaga: The 
use of zine to prevent the oxidation of the 
iron and the incrustation in steam boilers 
has greatly increased during recent years. 

Heretofore, zinc has been employed for 
this purpose only in the shape of raw pigs, 
but after many experiments made by the 


society of “Mines et Fonderies de Zine de 


la Vieille Montagne,” which have since 
been confirmed by the British Admiralty, 
by the national French marine, and many 
great maritime companies, it has been es- 
tablished that compressed laminated zine 
made in the form of thick plates for appli- 
cation as an inside boiler lining is greatly 
superior to the old method. In fact, the 
galvanic current developed transforms the 
pig of raw zine into a more porous sub- 
stance, in which the metallic molecules are 
isolated one from the other by the corro- 
sion which is quickly produced, resulting 
in this, that the intimate metallic contact, 
which causes the generation of the electric 
current, is eliminated. Compressed lami- 
nated zinc, on the contrary, resists the 
spongy internal corrosion, as it corrodes 
only on the surface, thus being very 
slowly consumed and being capable of 


conducting the current as long as a me- 
tallic nucleus remains. The application 
of the laminated plates is very simple. 
They are applied to the walls of the boil- 
ers by means of strips and are so dis- 
tributed that the galvanic action is exer- 
cised in an even way, when possible, over 
the entire surface of the iron. When oxi- 
dation is produced in any part of the - 
boiler, it is because the nearest zine plate 
is too far away. By this employment of 
pressed zine the incrustation of the boil- 
ers is avoided, and at small cost. 
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Views, News 


and Interviews 


The other day the United States Pen- 
sion Bureau granted a man a pension for 
service disabilities on the evidence of X- 
rays, the first time that such evidence 
has been allowed. A radiograph of the 
applicant’s hands was used in pressing 
his claim. 





During last year a steam log hauler was 
used by the backwoodsmen of the Dead 
River region, in Maine, to haul logs over 
the rough roads there. During the com- 
ing winter the steam roller is to have a 
companion—a still more wonderful ma- 
chine—operated by electric- 
ity. The use of the steam 
roller presented so many ad- 
vantages over the old forms 
of hauling logs that it was 
decided to make a further 
experiment and construct a 
machine operated by electric- 
ity. This machine is to have 
mo:e power than the steam 
one, but less weight. A pow- 
er station is being erected 
on the Aider Stream, where 
there is a good waterfall. A 
trolley wire will be strung 
along the trees that line the 
logging road. When all has 
been prepared, the electric hauier will be 
sent in and it is said that it is the confi- 
dent expectation of all that the steam 
hauler will be beaten to a standstill. 








It is stated that the new systera of aerial 
telegraphy from automobiles, which was 
designed by Mr. Marconi, has been suc- 
cessful during the last military manceuvres 
in England. Two automobiles are provided 
with a mast and carry the necessary instru- 
ments for aerial telegraphy. In this way 
they may communicate at considerable dis- 
tances. A steam omnibus of the Thorny- 
croft pattern is the vehicle employed. It 
weighs five tons and develops an average 
speed of ten to fifteen miles an hour. An 
insulated metal cylinder is used to mount 
the mast wires. This cylinder is sup- 
ported on the roof of the vehicle toward 
the front. When not in use the cylinder, 
which is about two or three feet high, can 
be folded down, thus it is possible to tele- 
graph between the automobiles while they 
are in motion, which has already been 
done successfully. At a maximum dis- 
tance of twenty miles it is said that mes- 
sages can be received, but Mr. Marconi 
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claims that this distance can be consider- 
ably increased. 


Animal intestines, especially of the 
sheep and hog, have been found by C. L. 
Woods to offer a very convenient and per- 
fect insulation of electric wires. The 
intestines are cleansed and wound around 
the wires so that the edges overlap, and as 
the material dries it forms a very close, 
firm and continuous coating. This coat- 
ing may be overlaid with cotton, silk, 
shellac, coloring matter or vulcanite. 


By the method proposed by Mr. Friese- 
Greene, of England, electrolytic printing 
would substitute for printer’s ink an im- 
pression resulting from the combination 





BELTED ELectric Motor-DRIVEN PRINTING-PRESS 
EQUIPMENT. 


of an electric current and suitable chemi- 
cals in the paper. The same processes 
and type now employed would be used, 
but with the type connected to the nega- 
tive pole of some source of electricity and 
the pressure rollers connected to the posi- 
tive. By the use of nitrate of silver it is 
figured by the inventor that he could print 
an eight-page newspaper with an expendi- 
ture of 1.134 grains of silver. A cheaper 


and efficient compound is manganese sul- . 


phate and nitrate of soda. 


A committee of the Franklin Institute 
on the use of granite as an insulator for 
electrical purposes has made its report, 
which has been published. Granite chips 
are calcined and powdered feldspar and 
kaolin added with water to make a plastic 
mixture. After the molded objects are 
heated to 3,000 degrees Fahrenheit they 
are glazed. Seventy-six-hundredths per 
cent of water in a year is absorbed by the 
product. It crushed at 7,000 pounds 
pressure per square inch, and showed a 
tensile strength of 900 pounds per square 
inch. The size of a sample was not 
stated, which has an insulation resistance 
of eight megohms, 
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A MODERN PRINTING-PRESS EQUIP- 
MENT. 


BY H. M. DAVIS. 


Electrically driven printing-presses have 
been in operation long enough to demon- 
strate beyond question their superiority 
over all other kinds. They are no longer 
an experiment, but are considered an im- 
portant factor in economy of power 
and an increased output. The individual 
equipment of each press is also conceded 
to be the most satisfactory, but it is some- 
times a question which method—belted. 
geared or direct-connected—gives the besi 
results. One of the most successful is a 
belted equipment recently perfected by the 
Sprague Electric Company, and shown in 
the accompanying illustration. It con- 
sists of a Lundell four-horse-power, stand- 
ard-speed, compound-wound motor, belted 
to a flat-bed press. 

The motor is controlled by one of the 
Sprague company’s standard rheostatic 
rotary controllers used in connection with 
armature and shunt field regulating re- 
sistances. The pulley on the motor is four 
and one-half-inch diameter and six-inch 
face, and the pulley on the main driving 
shaft of the press is twenty-two inches in 
diameter, six-inch face. The transmission 
of the power from the motor to the press 
is obtained with a medium thickness per- 
forated endless belt five and one-half 
inches wide, which ensures noiseless opera- 
tion and reduces slippage to a minimum. 
An idler or belt tightener is used which, 
together with the motor brackets, is fur- 
nished and attached by the press manu- 


facturer. This method of equipment has 
merit, owing to the impossibility of sud- 
den strains being put on the gears of the 
press or the motor by the rapid manipula- 
tion of the controller. With this equip- 
ment, if the controller suddenly throws the 
full power upon the motor, it causes a 
slight slippage of the belt until the press 
has attained its speed. 

The motor is attached to a removable 
bed-plate which permits the motor, in 
case of accident, to be withdrawn and an- 
other substituted while repairs are being 
made. This equipment has the additional 
advantage of being an economical instal- 
lation. 


anocciilallaacecaioe 
Sulphuric Acid Concentrated 
Electrolytically. 

It is said that sulphuric acid may be 
satisfactorily concentrated by heating it 
electrically. In some experiments a plat- 
inum wire 0.2 inch diameter was em- 
ployed as the heater, and it was raised to 
a temperature of 480 degrees Fahrenheit. 
To make sixty-two pounds of concen- 
trated acid required about forty-four 
horse-power-hours, 
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The Large Machine Shop of the Bul- 
lock Electric Manufacturing 
Company. 

The fine illustration on this page shows 
the interior of the main machine shop of 
the Bullock Electric Manufacturing Com- 
pany works at Cincinnati, Ohio. The 
works are situated in the suburb of East 
Norwood, on a plot comprising about 
twelve acres, the various buildings being 
constructed of pressed brick, with steel 
trusses and skylights of translucent fabric. 
The power for operating the works is 
generated in a power-house wherein are 
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output. The entire absence of belts in this 
fine shop is very noticeable. 

These works represent a number of 
modern ideas in machine works, construc- 
tion and operation carried to their limit. 
Great care is taken to secure the con- 
venience of employés, the company main- 
taining lunch rooms, reading rooms, in- 
dividual lockers, shower baths, ete., for 
their benefit. The illustration of the main 
shop gives an excellent and comprehensive 
idea of the size and character of the work 
now under construction by the Bullock 
company, although none of the large al- 
ternators they are now building is shown 
in it. 


Telephone Time Indicator. 

An ingenious device for measuring the 
actual time a telephone has been used so 
that the company may charge the sub- 
scriber only for the actual service he has 
had is the subject of a patent lately grant- 
ed to Mr. Thomas Baret, of Sydney, New 
South Wales. The idea, of course, is that 
a subscriber who has but little use for his 
telephone will not be compelled to pay 
the same as one whose instrument is in 
fairly constant use. To this end the lever 
switch of the telephone is connected with 
the clock or other mechanism, which shall 





ONE OF THE Matn AISLES OF THE BULLOCK ELECTRIC COMPANY’s Factory, CINCINNATI, OHIO. 


installed several units of 100-kilowatt 
multiple generators made by the Bullock 
company. These machines have two com- 
mutators each and supply current at 44, 
56, 66 and 84 volts, by which speed regu- 
lation of the various machine tools is ac- 
complished. As will be seen from the 
illustration the machine tools are very 
often brought to the work by means of the 
traveling crane and are so grouped as to 
secure high efficiency and concentrated 


Information has been published in the 
Oesterreichisches Handels-Journal that 
the Vienna-Pressburg line is to be con- 
structed within the very near future. 
The preliminary work has been completed, 


and the representatives of the government 
are at present arranging the final details 
regarding the use of the bridge across the 
Danube, and the work to be done at the 
Hungarian end of the line, with Messrs. 
Siemens & Halske, who have obtained the 
contract. 


be inoperative wher. the telephone is not 
in use; but as soon as the receiver is 
lifted from the hook the clockwork shall 
commence to operate, and will thus regis- 
ter the extent of time that the instrument 
has been working. The apparatus is so ar- 
ranged that the up-and-down movement 
of the lever switch shall wind up the 
clockwork, and thus the operation will be 
almost entirely automatic. A dial is pro- 
vided for indicating the length of time 
the telephone has been in use. 
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Some [lodern Lamp Fixtures. 
Every one who has occasion to work at 
a desk in the evening or who is occupied 
at any close work will appreciate the value 








Fie. 1.—DouBLE-CYLINDER Desk LAMP. 


of improvements in electric lighting facili- 
ties. Below a number of valuable adjuncts 
to the electric lights now in ordinary use 
are described, which will be found advan- 
tageous to many who use such lights. 
In Fig. 1 a double-cylinder desk lamp is 
shown. The eye shade, which serves as a 
reflector, way be moved by a touch to any 
desired position so that the desk alone 
may be illuminated or an illumination 
a short distance from the desk ob- 
tained. The inner glass cylinder has one 
clear surface and one of ground glass to 
soften the light if desired. This may be 
turned by a knob at the further side. 
There is an adjustable arm to enable the 
light to be drawn forward or pushed back 
at pleasure. All these changes may be 
made readilyand without rising from one’s 
chair. The fixture may be clamped to the 
desk without marring it. In this lamp a 
double-width cylinder to take two incan- 





Fie. 2.—DovuBLE-CYLINDER PoRTABLE LAMP. 


descent lamps for large illumination is 
used. 

Fig. 2 shows a double-cylinder portable 
lamp which has a double-width cylinder for 
the purpose of taking two lamps to fur- 
nish a greater illumination. These lamps 
are finished in nickle plate, polished brass, 
oxidized copper or old brass. They may 
be used as large as thirty-two candle- 
power. 

A double-head portable lamp is shown 
in Fig. 3. The upper portion of this 
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lamp is made the same as the desk lamps. 
This lamp has two heads, each of which 
takes one lamp for use on double flat-top 
desks where both sides are used. 


This 





Fic. 3.—DovusLe-HEAD PorTABLE LAMP. 


lamp also is finished in nickle plate, pol- 
ished brass, oxidized copper or old brass. 
The illustration designated as Fig. 4 





Fie. 4.—PoRTABLE LAMP. 


shows a portable lamp for use on pianos, 
desks or any place where an elevated port- 
able lamp is required. This lamp is fin- 











Fic. 5.—ORCHESTRA LAMP. 


ished of the same materials as those pre- 
viously described. 
An orchestra lamp is depicted in Fig, 
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5. This lamp is used for lighting orches- 
tra music, ete. It can be readily clamped 
to music racks, is adjustable as regards 
the size of the opening which controls the 
quantity of light. The cylinder may be 


moved in a rotary direction to throw the 
light wherever desired. 
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Fic. 6.—PicTuRE LAMP. 


In Fig. 6 a picture lamp is shown, 
which is used extensively for lighting fine 
oil paintings. This light may be regu- 
lated as to quantity and it may also be 
thrown on the exact place desired. It 
can be easily fastened to the back of a 
picture frame. It is provided with an 
adjustable supporting arm. 


In Fig. 7 a pulpit lamp is depicted. 








Fic. 7,—Pu pit Lamp. 


This lamp can be easily arranged on a 
pulpit to throw the light wherever desired 
without allowing any light to escape. It 
is said that this lamp is being used at pres- 
ent in many of the leading churches. 

This series of lamps is manufactured by 


McLeod, Ward & Company, of New York. 
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Incandescent Electric Light 
Manipulators. 

Every manufacturer appreciates the fact 
that he obtains much better work when his 
employés work with a good light than 
when they work with a poor one. In this 
article a number of useful lamp appliances 
are described. By the use of the in- 











Fies 1 AND 2.—LAMP CORD ADJUSTER. 


candescent lamp cord adjuster the light 
from the lamp can be cast where it is most 
needed, and the lamp is out of the way 
when not in use. In Figs. 1 and 2 this 
cord is shown when used for adjusting 
lamps over a desk. It enables one to raise 
and lower a suspended lamp with one hand 
without climbing up. ‘The case is very 
durable, which obviates to a large degree 
the risk of starting a fire. It can be at- 
tached in a minute and operated very 
readily in a minimum amount of time. 
This adjuster is said to be a perfect non- 
conductor and to be approved by all in- 
surance and electrical experts. In Fig. 3 
the adjuster is shown attached to a lamp 
for use in a machine shop. 

An incandescent electric lamp replacer 
and bulb cleaner is depicted in Fig. 4. 
By using this, bulbs of any candle-power 
of standard make at any height or angle 
can be cleaned without removing from the 
socket, which does away with long exten- 
sion and special ladders, staging, etc., and 
prevents all risk of accidents. These 
manipulators and cleaners are made in 
two styles. One is suitable for street 
lamps or any lamps that can be handled 
by straight reach. Another is suitable for 
handling lamps which hang at an angle 
and is useful for halls, churches, theatres 
and public buildings. Both styles are 
made of very light gauge steel or alumi- 
num tubing. These manipulators are 
manufactured by the Incandescent Elec- 
tric Light Manipulator Company, of Bos- 
ton, Mass., to whom was awarded bronze 
medals at Paris and Pan-American Fairs. 
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A New Flexible Conduit. 

There has just been placed upon the 
market a new variety of flexible conduit 
which will be known under the trade 
name of “Flexduct.” This product 
possesses several interesting novelties of 
construction. 

The conduit is made of a continuous 
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ExLectric LAMP RE- 
PLACER AND BULB 
CLEANER. 


woven inseparable tube, made on a ma- 
chine of special design, of a moisture- 
proof insulating fibre. The fibre is woven 
with its strands running lengthwise of the 
conduit and the warp threads alternately 
passing over and under it, thus making a 
structure which can not be unwound from 
a cut end, and making the tube of prac- 
tically one piece with a smooth inside sur- 
face. Outside of this flexible fibrous tube 
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Lamp TESTING AMPERE-METER. 


is woven a cotton covering which is duly 
saturated with insulating compound. The 
fibrous interior of the tube is also filled 
with a special compound of high insulat- 
ing quality, thus ensuring an extreme in- 
sulation resistance between the wire con- 
taining the conduit and any external ob- 
ject. 

In case, in pulling a wire through this 
conduit, any sharp edge should catch in 
the inner weaving, the direction of the 
fibre being longitudinal and parallel with 
the axis of the conduit permits it to pass 
without ripping or tearing, and even in 
case of mechanical injury to the inside 
no particular harm is done, as the inside 





Fie. 4.— INCANDESCENT 
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of the conduit is non-detachable. The 
interweaving makes it mechanically strong, 
and it is not possible for a careless or hur- 
ried workman to enlarge the size of the 
conduit by pulling out its interior lining. 
A large factory has been erected by the 
makers of this conduit, the Osburn Flexi- 
ble Conduit Company, at Hoboken, N. J., 
and the company is now prepared to turn 


out large quan- 
tities of this 
product. 





Fie. 3.—MacHINE SHOP 
LAMP. 
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A Lamp Ampere-lleter. 





One of the most important tests which 
can be made by a central station is that of 
the new lamps received by it, in order to 
check their current consumption when 
burning at rated voltage. The apparatus 
illustrated in the accompanying engraving 
is a lamp ampere-meter made to compare 
lamps in this way and fitted so as to re- 
ceive those having either Edison or T.-H. 
bases. The ampere-meter reads up to two 
and one-half amperes with graduations 
reading in tenths of an ampere and easily 
capable of estimation to one-one hundredth 
ampere. The little apparatus is very com- 
pact and has already been put into use in 
a large number of stations. It is manu- 
factured by the L. E. Knott Apparatus 
Company, Boston, Mass. 
> 
Rochester Gas and Electric Company. 








Former Secretary of State Frederick 
Cook has been elected president of the 
Rochester Gas and Electric Company in 
place of the late J. Lee Judson. Mr. 
Charles B. Judson was elected first vice- 
president, and Mr. Irwin R. Judson, a 
director. President Cook announced that 
the late President Judson’s plans in the 
matter of the development of power in 
that city, and the storage and regulation 
of the entire water supply of the Genessee 
River watershed will be carried out in 
their entirety. Irwin R. Judson is a 
graduate of Yale and is fully conversant 
with all of his father’s plans. 
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Enclosed Arc Lamps. 

Although only a few years have passed 
since the enclosed arc lamp may be said to 
have become a commercial possibility, its 
many advantages over the old style of 
open arc lamps have brought about a revo- 
lution in are lighting methods. Under 
such conditions it is unnecessary to discuss 
the comparative merits of the two systems, 
the problem having now resolved itself 
into a question of the selection of, first, 
the type of enclosed are lamp best suited 
to the conditions, and, second, the make of 
lamp which can be most thoroughly relied 
upon to do properly the work for which it 
is designed. 
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larger than is customarily the case, and 
a vulcabeston spool is used which greatly 
reduces the tendency to burn-outs. The 
wire in the reactance coil of the alter- 
nating-current lamps is larger than usual. 
By a patented method of suspension no 
bolts pass through the laminations of the 
reactance coil. 

The action of the clutch, which is a 
triple toggle, is simple and positive in its 
working. The suspension of the inner 
and outer globes has also been so simpli- 
fied that trimming is an operation which 
requires but a few seconds. The size and 
shape of the inner globe are different from 
those ordinarily used. The object has 
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Dynamos for Ignition Work. 

The generator which is shown in the 
illustration is made to be used for gas or 
gasoline engine ignition. It is light and 
compact and is of the enclosed type. It 
weighs about twenty pounds. Owing to a 
patent construction of the fields a high 
rate of efficiency is obtained. The arma- 
ture is only two inches in diameter and 
one-eigth inch long. At a speed of 1,500 
revolutions per minute twelve volts and 
three amperes are developed in the type 
A machine, and six volts and six am- 
peres in the type B machine. 

The brushes are made up of alternate 
layers of corrugated copper and composi- 





DovuBLE-GLOBE ARC LAMP. 


In the illustration three styles of 
lamp made by the Imperial Electric 
Lamp Company for Mr. Edwin I. Will- 
iams, New York, are depicted. These 
lamps present several features of ex- 
cellence. The improved lamp, while it 
does not differ radically from the first 
of these lamps placed on the market, has 
been improved mechanically in one or two 
minor points which further simplifies it. 
The design has been to make the lamp as 
simple as possible. It has not been done 
at the sacrifice of strength and durability, 
and particular care has been exercised to 
make both the frame and working parts 
as substantial as possible to ensure a min- 
imum of repairs. 

The frames and mechanism are identi- 
cal in all types of these lamps with the 
exception of the series constant-current 
types. The main body piece is one solid 
casting and the frame of the lamp is en- 
tirely out of the circuit. The magnets of 
these lamps are wound of wire one size 


SINGLE-GLOBE ARC LAMP. 


been to increase the radiating surface in 
connection with the minimum inference 
with the light obtained from a design of 
lower frame. The carbon dust is never 
burned into the glass of the large inner 
globe, but can be readily shaken or wiped 
out through the roomy top opening. The 
mechanism and frame are similar in all 
types and the four poles of casings are 
likewise interchangeable. 

The outdoor lamp is supplied in oxi- 
dized copper or black enamel finish of the 
same design, which is said to be both per- 
fectly water and weather-proof and yet 
possesses ample provision for proper ven- 
tilation. The other outdoor lamps are sup- 
plied with inner and outer globes, while 
for indoor use they may be had either with 
two globes or with inner globe and porce- 
lain shade, which is desirable where an in- 
tense, rather than a diffused, light is re- 
quired. 

This lamp is made for all circuits, al- 
ternating or direct multiple, constant-cur- 
rent series, railway and power circuits, or 
for series alternating systems. 


WEATHERPROOF ARC LAMP. 


tion. They are self-lubricating and clean- 
ing, which ensures long life to. both brush 
and commutator. The bearings are of 
sufficient length and are of phosphor 





DyNAMO FOR IGNITION WORK. 


bronze with a self-lubricating device which 
requires very little attention. These gen- 
erators are manufactured by A. C. Nie- 
mann & Company, Milwaukee, Wis. 
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Some New Direct-Current Power 
Transmission Machinery. 
At the present time perhaps no phase of 
machinery operation is attracting so much 





attention as that of electric drive. Nearly 
all manufacturers recognize that it is pos- 
sible in this manner to obtain a greater 
amount of economy, convenience and flexi- 
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bility than by any other method. A very 
compact and workmanlike series of elec- 
tric motors for driving machine tools and 
of generators for motor driving and light- 


Fie. 1.—Ereut-PoLe BELTED-TYPE GENERATOR. 


ing is manufactured by the Northern 
Electrical Manufacturing Company, of 
Madison, Wis. 

In Fig. 1 an eight-pole belted-type 


Fig. 3.—E1gHt-PotE ENGINE-TYPE GENERATOR, 
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generator with three bearings is shown, 
which exhibits a powerful and compact de- 
sign and is convenient for many purposes. 
Great care is exercised in the construction 





Fie. 2.—SPHERICAL MULTIPOLAR MorTor. 


of these dynamos, especially upon the ma- 
chine work and bearings and to ensure a 
combination of mechanical strength and 
electrical efficiency. 

The illustration, Fig. 2, shows a spheri- 
cal multipolar motor. These motors are 
carefully designed and finished and are 
said to.be highly efficient and economical 
They may be either 
belted, geared or direct-connected to the 
machine to be driven. The compact and 
symmetrical design of these motors makes 
them of great value where the space is re- 
stricted, or when it is desired to combine 
the motor and the driven machine so that 
no additional floor space is required. 

They are constructed with bronze. bear- 
ings and automatic oiling rings which 
make it possibl. to operate them either on 
the floor, ceiling, side-wall or on a post. 
They may be changed from one position 
to another by simply transposing one screw 
and the oil cock on the bearings. No 
change is made in the field terminals, and 
the risk of accident by such a change is 
thus avoided. 

An eight-pole engine-type generator is 
illustrated in Fig. 3. These generators are 
constructed so as to give a high efficiency 
and meet the exacting conditions of the 
specifications and practice of the present 
day. Economy of space was sought in 
their design, which is both pleasing in ap- 
pearance and mechanically strong. Their 
heavy brush-holders and large commuta- 
tors give these machines long life and ex- 
cellent wearing qualities. 


in their working. 
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Fire-Detecting Wire. 

Any one who has had experience in the 
handling of high-tension electric currents 
appreciates the fact that it is necessary 
to adopt the greatest possible precautions 
to prevent serious fires. In some cases, 
by defective insulation or other causes, 
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ing formed, the detective wire would be 
burned almost instantly and thus give 
the alarm of fire in time to prevent serious 
damage. It would seem that the insurance 
companies should not be slow to recognize 
the value of such a protecting wire in 
buildings where high-potential currents 
are carried by the 
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a = Fire Detecting Wire 
* (Companion to Ele.Lt.Wires. 





8. = Bell, 
B.= Battery. WIRING KEY 
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y to see the purpose for 
which they are in- 
tended. By the use 
of box A various 
branches can be ex- 
tended, while the sup- 
ply box marked C en- 
ables the electrician 
to install a wire in 
various lengths and to 
connect with ordinary 











Fic. 1.—Frre-DETECTING WIRE PARALLEL TO H1GH-POTENTIAL WIRE. 


serious fires have taken place which have 
resulted in great loss of property and fre- 
quently in the loss of human life. 

The arrangement of apparatus shown in 
Fig. 1, in connection with a fire-detecting 
wire of peculiar construction, has for its 
object the notification of those in charge 
as quickly as possible when a fire takes 
place. This wire, which is manufactured 
by the Montauk Fire-Detecting Wire 


bell wire. 
sessilis ties 

Electrical Developments in Korea 

Mr. Horace N. Allen, United States 
minister at Seoul, writes as follows re- 
garding the above subject: On the night 
of August 17, the Seoul Electric Company 
formally opened its electric lighting plant 
by turning on the power and illuminating 
the city by are and incandescent lights. 
This lighting plant is run in connection 
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with the electric street 
railway, the installa- 
tion being of the poly- 
phase direct-currental- 
ternating-current sys- 
tem. I append a re- 
port on the plant from 
the contractors. The 
Seoul Electric Com- 
pany is a Korean con- 
cern, but the builders 
and operators are 
American — Messrs. 
Collbran and Bost- 
witck—who hold the 
plant on mortgage 
until all indebted- 
nessis paid. This 








Fic. 2.—BRANCH AND SPLICE BoxEs. 


Company, of New York, is intended to 
give the alarm as soon as there is any 
danger of fire. The method of construction 
to be ordinarily adopted in wiring build- 
ings for electric lights is to lay this fire- 
detecting wire parallel with the wire which 
carries the current. In case of an are be- 


is not the first elec- 
tric plant to be erect- 
ed in Korea. In 1886 an Edison in- 
candescent plant was installed in the 
palace, and was successfully operated until 
the boilers were worn out. In 1894 a new 
and very complete plant was erected by 
the American electrician of the Korean 
Government, Thomas W. Power, but the 
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advent of the Japan-China war prevented 
its use for more than a short experimental 
period. 


——_+ =e —___—_ 
A New Circuit-Breaker. 


A central station manager, thoroughly 
interested in the success and maintenance 
of his plant, realizes the depreciating 
effect of an overload on his generating ap- 
paratus, and any positive protecting device 
is eagerly sought and adopted, for he knows 
that on the excellence of the protective 





A New Dovusie-Po.Le Crrcuit-BREAKER. 


features of his system depends the con- 
tinuity of his service. 

A circuit-breaker of positive action 
gives constant protection to a generator 
and thus prevents the attendant expense 
and loss of earning power in case it were 
injured. 

The circuit-breaker shown above, manu- 
factured by the G. I. Are Light Company, 
of New York city, is said to be very effi- 
cient and to meet the conditions described 
above. 

It has many excellent features, is neat 
in appearance, simple in design and is 


fitted to take a place in the electrical 


trades as a reliable piece of apparatus. 
——--—_ + o———— 

Some interesting wireless telegraphy 
experiments, using the earth as a con- 
ductor, have been made recently in 
England by Messrs. Armstrong and 
Orlong. The outcome of these experi- 
ments is being watched with interest by 
electricians. 
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RaILwAys CHANGE Hanps—News comes 
from Denver that the Colorado & Sovfthern 
Railway has purchased the Denver Tram- 
way Company and that the Interurban Elec- 
tric Railway, to extend to Idaho Springs and 
other places, will be built. 


New Roap FoR AUTOMOBILES—In New York 
a macadam boulevard for the extensive use 
of automobiles is being constructed between 
Pelham avenue and the Kingsbridge road. 
This is to be called a motor road and is the 
first one planned by the city officials. 


WIRELESS TELEGRAPHY——Cruisers connected 
with the channel squadron were stationed 
100 miles apart in the English Channel 
and out to sea to send the first greeting 
of the Duke of Cornwall and York to King 
Edward and Queen Alexandra by wireless 
telegraphy. 


MaAniropBA PowER PLANT—The Manitoba 
Water Power and Electric Company, which 
was recently organized, has secured the lease 
of a water power on the Winnipeg River, 
sixty miles from Winnipeg. The company is 
preparing to put in an electric plant cap- 
able of producing 10,000 horse-power. 


NEw AUTOMOBILE LINES IN Boston— In the 
use of electric vehicles for transportation of 
merchandise and passengers in Boston a 
new experiment is now being planned which 
it is expected will be started before the end 
of the year. It is said that the Armstrong 
Transfer Company is behind the undertak- 
ing. 

RECEIVER: FOR AUTOMOBILE CONCERN—MYr. 
Samuel F. Lever has been appointed re- 
ceiver for the New Jersey Automobile Com- 
pany, by Vice-Chancellor Stevens. The re- 
ceiver was appointed on the application of 
Mr. Frederick C. Hodge, president of the 
company, who claims that the company is 
insolvent. 


TELEPHONE LINE SHIFTED QuicKLy—The 
New England Telephone and Telegraph Com- 
pany shifted its lines in Boston from the old 
board to the new one in one hour and five 
minutes. The work was carefully prepared 
for in advance and was carried out without 
a hitch. During the sixty-five minutes 6,000 
connections were changed. 


NEw Power PLANT FOR NEw SoutH WALES 
—At Windsor, New South Wales, a com- 
pany has been organized to construct and 
operate an extensive water-power plant on 
the Colo River, which is about thirty miles 
from Windsor, for the purpose of generating 
electricity to supply Sydney, Newcastle 
and other cities in that locality. 


ELEcTRIC RAILROAD TO CONNECT MINES—Mr. 
Barney McCaffrey, of Cheyenne, Wy., states 
that his company intends to consolidate all 
of the large paying mines in the southern 
Carbon County country and connect them 
with the smelter at Grand Encampment by 
an electric railway system. It is estimated 
that the trolley system will cost about 
$3,000,000 to construct. 


LARGE PLANT IN Mexico—The work on the 
gas and power plant which is to be con- 
structed at a cost of about $800,000 in Monte- 
rey, Mex., will soon be begun. Mr. R. N. 
Oakman, of New York, is interested and has 
gone to Mexico together with engineering 
experts to begin the work of construction. 
It is intended to furnish light and motive 
power to large and small manufacturing 
industries in Monterey and its suburbs. 


LarRcE PoweR PLANT .ON CONNECTICUT 
River—A penstock to handle water from the 
Connecticut River at South Manchester, Ct., 


is being constructea by the Riter-Conley 
Company. A large electric power plant is to 
be erected which will drive the cotton mill 
machinery of the Manchester district. It is 
said that the equipment of the mills at Man- 
chester, which are to use the new motive 
power, is being constructed in Pittsburgh. 


ELectRic TRAIN LigHTiNc—The Pullman 
Company has just finished and delivered to 
the Louisville & Nashville Railroad Com- 
pany three elegant dining cars, equipped 
with the “axle light” system of the Con- 
solidated Railway Electric Lighting and 
Equipment Company. No auxiliary light has 
been provided in these cars. One of these 
cars will run between Cincinnati and Louis- 
ville and two between Birmingham and New 
Orleans. 


NEw ELecrric CoMPANY IN Spain—The 
Societe Iberique Thomson-Houston is the 
title of a new concern registered in Madrid, 
with a capital of over $1,900,000 for the pur- 
pose of acquiring, working and exploiting 
the Thomson-Houston patents in Spain and 
Portugal, and also to acquire the tramway 
concession for Cadiz from the Societe 
Anonyme Thomson-Houston de la Mediter- 
ranee, which is a branch of the French 
Thomson-Houston Company. 


LARGE ELECTRIC PLANT IN GEoRGIA—Mr. 
George J. Baldwin, of Savannah, and his 
associates have secured a controlling inter- 
est in the Chattanooga Falls Company, of 
Columbus, which owns the Clapp factory 
falls property on the Chattanooga River, 
about two miles north of Columbus. Stone 
& Webster, of Boston, Mass., are said to be 
associated with Mr. Baldwin. It is said that 
an electric plant to develop 14,000 horse- 
power wil be built in the near future. 


SYSTEM OF ELEcTRIC RalLways IN KEN- 
TUCKY—Ex-Senator George B. Davis is said 
to be interested in a plan to establish a sys- 
tem of electric railways and railroad indus- 
tries in Kentucky.- For this purpose it is 
said that a capitalization of about $7,000,000 
will be required. It is also stated that it is 
proposed to furnish not only transportation 
but to use the power plants to supply electric 
light and make artificial ice. Mr. Davis 
states that the necessary franchises have 
already been obtained. The name of the 
company to be formed will be the Blue Grass 
Rapid Transit Company. 


LARGE POWER PLANT AT SAULT STE. MARIE, 
—Mr. F. H. Clerque, of Sault Ste. Marie, is 
said to have decided upon the construction 
of a large water-power canal to cost upward 
of $2,000,000. It is said that Messrs. Wide- 
ner and Elkins, of Philadelphia, are inter- 
ested in the enterprise. It is intended that 
the new canal will develop about 20,000 
horse-power of electric energy from the 
rapids of the St. Mary’s River opposite the 
ship canal. For this purpose the St. Mary’s 
Falls Power Company was organized a short 
time ago. Application has now been made 
to the board of supervisors in accordance 
with the statute for permission to divert 
the waters of the river for this purpose. 


DEVELOPMENTS IN TELEGRAPHY—A series of 
experiments has been carried on between 
Paris and Bordeaux with the telephone ap- 
paratus invented by M. Mercadier, one of the 
head masters of the Paris Polytechnic 
School. It is said that the operators had no 
difficulty in transmitting on the same wire 
sixteen messages at the same time and that 
they received messages from an equal num- 
ber of operators without the slightest con- 
fusion. It is said that the success of the ex- 
periment has led M. Mougeot, director of the 
French Post and Telegraph Department, to 
establish the Mercadier apparatus imme- 
diately for the purpose of transmitting to 
Havre and Brest cablegrams for England 
and America. 
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{ ELECTRIC LIGHTING | 


REDLINE, Pa.—A new electric light plant 
is to be constructed. 


BURLINGTON JUNCTION, Mo.—An electric 
light plant is to be built at Burlington Junc- 
tion. 


SaLem, N. H.—Mr. Ernest P. Woodbury 
has begun work upon the new electric light 
plant. 





LEESVILLE, La.—The Leesville Electric 
—— Company has begun to operate its 
plant. 


ALTOONA, Pa.—A new electric light com- 
pany is being organized by prominent local 
capitalists. 


LauRIuM, Micu.—The construction of a 
municipal electric light plant is being 
agitated. 


York, Pa.—The Merchants’ Electric Light, 
Heat and Power Company has nearly com- 
pleted its new plant. 


LEAMINGTON, Micu.—Mr. H. C. Ward is 
preparing to fit up his tobacco factory with 
an electric light plant. 


TRAVERSE City, Micu.—An electric light 
plant for Mr. Victor Petertyl has just been 
installed by Campbell Brothers. 


LoweELL, Mass.—The regular semi-annual 
dividend of two and one-half per cent has 
been declared by the Lowell Electric Light 
Corporation. 


VERSAILLES, OHIO—For waterworks ex- 
tension and electric light purposes an issue 
of bonds to the amount of $10,000 has been 
decided upon. 


PLyMoutTH, Pa.—Mr. Thomas West, who 
owns the Wyoming Knitting Mills, is adding 
an electric light plant to illuminate both the 
mill and his residence. 


WHEELING, W. Va.—The Wheeling Steel 
and Iron Company is constructing a new 
electric light plant to be used in connection 
with its new tube works. 


DuBLin, Ga.—The city council has recently 
employed an expert electrician to determine 
what was needed at the light and power 
plant in the matter of machinery. 


GEORGETOWN, S. C.—A commission has 
been issued to the Georgetown Electric Com- 
pany, which was formed for the purpose of 
lighting the city. The capital stock is $50,- 
000. 


PortsMouTH, N. H.—The Rockingham 
Light and kower Company has had its new 
plant exempted from taxation for a term of 
ten years by the city government of Ports- 
mouth. 


Lewiston, Me.—The Lewiston Light Com- 
pany has bought the American Light and 
Power Company, of Lewiston, Me. A con- 
solidation of these two companies has been 
effected. 


Newport News, Va.—A large electric 
plant is to be installed at Fortress Monroe 
which will be capable of lighting the works 
and also the entire fort both within and 
without. 


GREENWOOD, InD.—The American Light 
and Water Company, of Indianapolis, Ind., 
has been. granted a franchise for a combined 
water and lighting plant to be constructed. 
in Greenwood. 


St. Louis, Mo.—The St. Louis Electric 
Construction and Maintenance Company has 
leased the property of the Suburban Elec- 
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tric Light and Power Company for a term of 
forty-one years. 


St. Paut, Minn.—The Imperial Manufact- 
uring Company has been granted a franchise 
to furnish heat, light and power in the busi- 
ness section and a portion of the residence 
district of the city. 


Nortu Diguton, Mass.—The building for 
the bleachery which is being constructed is 
to be lighted by electric light. A large 
dynamo has been put in by the company to 
furnish the power. 


PorTLAND, Me.—The American Light 
and Power Company has sold its business 
to the Lewiston & auburn Electric Light 
Company. A consolidation of these two com- 
panies has now been effected. 


GREENSBORO, N. C.—Mr. A. J. Dunn has re- 
ceived the contract for the erection of the 
power-house of the Greensboro Electric Com- 
pany. By the terms of the contract the 
work must be completed by January 1, 1902. 


ENGLESIDE, Pa.—Mr. George H. Oster has 
received the contract to make additions to 
the power plant at Engleside from the Lan- 
caster County Railway and Light Company. 
The power-house is to be enlarged and 4,500 
horse-power added. 


ULEVELAND, OHIO—It is reported that the 
electric light, telephone, telegraph and other 
companies which have overhead wires in 
Cleveland will meet within a short time for 
the purpose of agreeing, if possible, upon 
some plan of placing ali the wires under- 
ground. 


San FRANcISco, Cat.—Joseph McWilliams 
& Company, of Louisville, Ky., have been 
awarded the contract for installing the com- 
plete mechanical equipment, consisting of 
boilers, engines, electric light plant, ele- 
vators, etc., in the new Federal Building in 
San Francisco. 


LittLE Rock, ArK.—Mr. Thomas W. 
Dixon, of the Fort Wayne Electric Works, 
has received a contract from the board of 
public affairs for the enlargement of the 
city electric light plant, so as to have a full 
capacity of 360 are lamps. The contract 
amounts to about $20,000. 


MEMPHIS, TENN.—The plant of the Mem- 
phis Light and Power Company has been 
remodeled. The expense of remodeling 
and building the conduit system amounts to 
about $600,000. The work is now nearly 
completed. These alterations make this 
plant one of the largest in the South. 


East DuBuQquE, lowa—The Union Electric 
Company has canvassed the city for incan- 
descent light subscriptions and secured con- 
tracts for about 500 lights. With this as- 
surance the company will string wires from 
Dubuque, the work for which will be begun 
in a short time. 


NorwicnH, Ct.—The police commissioners 
have made arrangements with the Norwich 
Gas and Electric Company to discontinue 
the gasoline lights. Incandescent lamps are 
now to be installed. The Gas and Electric 
Company will expend about $5,000 in in- 
stalling the new system. 


Esa, ALA.—A declaration of incorporation 
of the Elba Power Company has been filed 
in the probate office. The capital stock is 
$30,000, of which $25,000 has already been 
subscribed. The object of the corporation 
is to develop the water power in Elba for an 
electric light plant and manufacturing pur- 
poses. 


Repwoop City, Cau.—The city is now 
lighted by the electric current which is gen- 
erated at Blue Lakes. The cable lines are 
owned by the Standard Electric Company, 
of California, while the Consolidated Light 
and Power Company acts as its distributing 
agent for the county of San Mateo. The 
later company now has the contract for 
lighting the streets of Redwood City and 
also the city of San Mateo. 
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[ TELEPHONE AND TELEGRAPH | 


Fort Scort, Kan.—From Fort Scott by way 
of Piqua a telephone line is being built. 





KIMBALL, S. D.—A telephone line between 
Kimball and Platte is being constructed. 


Epna, TEx.—A telephone company is being 
organized by Mr. W. M. McCrary and others. 


La CrossE, Wis.—A telephone line is being 
built between La Crosse and St. Paul and 
Minneapolis. 


La SALLE, ILti.—The Borough County 
Telephone Company has increased its capi- 
tal stock to $120,000. 


STEUBENVILLE, OHIO—Extensive repairs are 
being made upon che telephone line between 
Steubenville ana Richmond. 


Rock ISLAND, ILL.—The citizens of Rock 
Island have voted in favor of the Bills’ 
independent telephone system. 


MERIDIAN, Miss.—It is stated that the 
local telephone company has sold out to the 
Cumberland Telephone Company. 


SaLtt LAKE City, UTaH—It has been ar- 
ranged to connect the lines of the Opal and 
Big Piney telephone companies. 


CHAMPAIGN, ILL.—Arrangements are being 
made to put in about 3,00u feet of new cable 
by the Home Telephone Company. 


CarpDIFF, ALA.—The Southern Bell Tele- 
phone Company has been granted franchises 
to construct a telephone line in Cardiff and 
Brookside. 


WEstToN, OHIO—The Weston-Grand Rapids 
Telephone Company is setting the poles to 
extend its lines into Liberty and Jackson 
townships. 


CLtay City, Inp.—Under a_ franchise 
granted two years ago the Central Union 
Telephone Company has begun putting in 
a system there. 


BALLsTon Spa, N. Y.—A new switchboard 
is to be installed at the central office of the 
Hudson River Telephone Company at a cost 
of about $60,000. 


DuNnkKIRK, N. Y.—News comes that the tele- 
phone company, which has recently been en- 
gaged in putting up a system, is about ready 
to begin operations. 


Saratoca, N. Y.—In the local central office 
of the Hudson River Telephone Company a 
new switchboara is to be installed at an ex- 
pense of about $16,000. 


OLEAN, N. Y.—The Union Telephone Com- 
pany has been obliged to install an additional 
board for 100 more lines, owing to its rap- 
idly increasing business. 


New ORLEANS, La.—The American Tele- 
phone and Telegraph Company is said to 
have bought the Texas Long-Distance Tele- 
phone Company for $35,000. 


Batu, Me.—Linemen of the New England 
Telegraph and Telephone Company are re- 
building its lines between Bath and Pop- 
ham and Bath and Waldoboro. 


Wicuita, Kan.—tThe ..ssouri & Kansas 
Telephone Company and Mr. Frank L. 
Brown have applied for ordinances to con- 
trol telephone systems there. 


MINTONVILLE, Ky.—From Mintonville to 
Humphrey a telephone line is being con- 
structed. In Humphrey it will make con- 


nection with the Middleburg line. 


CIRCLEVILLE, OH1I0—The Citizens’ Tele- 
phone Company has been compelled to en- 
large its switchboard. A new section which 
recently arrived will soon be installed. 
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Winona, Minn.—The Winona Telephone 
Company has purchased the toll lines and 
exchanges of the Phenix Telephone Com- 
pany, of Rushford, Minn., for about $15,000. 


SALTILLO, TENN.—The Cumberland Tele- 
graph and Telepnone Company is placing 
poles between Saltillo and Swallow Bluff for 
the purpose of extending its line to that 
point. 


NASHVILLE, TENN.—A contract to build 
twenty-four and one-half miles of telephone 
line to connect Nashville with Rogersville 
and Oliver has been closed with Mr. John 
A. Pruitt. 


St. MatrHew, S. C.—The Orangeburg & 
St. Matthew Telephone Company has made 
application for a charter to connect St. 
Matthew via Orangeburg with the long-dis- 
tance Bell telephone system. 


EVANSVILLE, IND.—Two new telephone com- 
panies have applied for franchises from the 
board of public works. They are the Evans- 
ville Home Telephone Company and the Tele- 
phone Company of America. 


FREDERICKSBURG, VA.—Plans are being con- 
sidered for connecting the Spottsylvania and 
Louisville telephone lines which would put 
that section in direct connection with Rich- 
mond and other Virginia cities. 


LOUISVILLE, Ky.—The Louisville Home 
Telephone Company is being financed on a 
basis of $1,000,000 worth of ponds and $1,000,- 
000 worth of common stock. All of the bonds 
has been subscribed for at par. 


JOHNSTOWN, Pa.—The construction of the 
new telephone line of the Huntington & 
Clearfield Telephone Company has begun. 
‘she company’s line will be constructed be- 
tween Carrolltown and Spangler. 


Iona, Micu.—A franchise has been granted 
to the Citizens’ Telephone Company, of 
Grand Rapids, for a new exchange. Work 
has been begun preparatory to putting in 
30,000 feet of underground conduits. 


SaLtina, Kan.—Mr, A. Simons, who is the 
general foreman of the telegraph construc- 
tion for the Union Pacific Railroad, is 
superintending the rebuilding of the tele- 
graph system between Salina and Wamego. 


CONNERSVILLE, IND.—The Cambridge City 
toll line has been purchased by the Conners- 
ville Telephone Company, which gives the 
subscribers of the Connersville company 
telephone communication with Cambridge 
City. 


SaLtt LAKE City, Utran—Mr. P. J. Lack- 
ner, of the Telluride Power Company, has 
petitioned the county commissioners for a 
franchise to construct a power and telephone 
line along the county road west of Jordan 


River. 


Everett, Micu.—The lines of the Everett 
Citizens’ Telephone Company have been ex- 
tended to Temple, Mich., which gives the 
people of Temple connection with the state 
lines of the Independent telephone com- 
panies. 


Motineg, ILu.—The material for a farmers’ 
telephone line to extend from the Moline 
exchange through South Moline township has 
been.ordered by the Central Union Telephone 
Company. It is expected that the system 
will be in operation by January 1. 


ABERDEEN, MINN.—An increase of the capi- 
tal stock from $100,000 to $500,000, which was 
authorized by the stockholders, has been 
made by the Dakota Central Telephone Com- 
pany. The new stock is to be issued as fast 
as neeaed for improvements and extensions. 


JANESVILLE, Wis.—At a meeting of the 
stockholders of the Badger State Long-Dis- 
tance Telephone Company it was decided to 
reorganize the company. A reorganization 
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committee is to be appointed by Chairman 
Twining. 


PirrspurGH, Pa.—Mr. James F. Doyle, for 
the Pittsburgh & Allegheny Telephone Com- 
pany, has signed a contract with the Union 
Telephone and Telegraph Company for 
long-distance services in the territories of 
the companies. 


BeprorD, Inp.—The city council has grant- 
ed a central office franchise to Mr. James 
Ruddick, who has erected a seventy-mile 
telephone system, which brings a number of 
towns of importance on its line into direct 
communication with Bedford. 


PARKERSBURG, W. Va.—The Independent 
companies of central West Virginia have 
combined. The company will be known as 
the Central West Virginia Telephone Ex- 
change. Mr. H. C. Henderson, of Parkers- 
burg, has been elected president. 


CARLISLE, Pa.—All of the old officers of 
the Southern Pennsylvania Telephone Com- 
pany have been reelected. The company is 
considering a proposition to consolidate with 
several other companies which govern lines 
in Franklin and Dauphin counties. 


WHARTON, TEx.—Line Master Elkins, of 
the Southwest Telephone Company, is en- 
gaged with a force of men in putting up the 
poles and wires at this end for the Pitts- 
burg & Glenflora telephone line, which is 
to connect with the central station in 
Wharton. 


Wicuita, Kan.—Mr. Frank Brown has 
accepted the telephone franchise which was 
granted him by the city council. Mr. Brown 
announces that the name of the company will 
be the Wichita Telephone Company. It is 
stated that building operations will be be- 
gun at once. : 


HATTIESBURG, Miss.—The telephone ex- 
change which Mr. T. M. Ferguson estab- 
lished four years ago and sold to Messrs. 
Collins & Sons, has been sold to a stock 
company, which was recently organized, for 
$7,500. Mr. A. U. Montgomery is the presi- 
dent of this company. 


GALVESTON, TEx.—It is expected that the 
long-distance telephone line of the Citizens’ 
Telephone Company, which is being con- 
structed between Houston and Galveston, 
will soon be completed. This company has 
recently completed a line from Houston to 
Beaumont which it is now operating. 


ToLeDO, On10—State Senator Brorein and 
others have organized the Auglaise Con- 
struction Company for the purpose of build- 
ing and operating independent telephone 
lines through Ohio, Indiana and Illinois. It 
is said that work will be begun at once along 
some of the new interurban traction lines. 


RocHESTER, N. Y.—The American Tele- 
phone and Telegraph Company has secured 
practically all the consents from property 
owners for the erection of poles and the 
stringing of wires for its telephone line be- 
tween Rochester and Syracuse and about 
half the work has already been completed. 


SPOKANE, WasH.—The long-distance line 
between Peshaston and Cle-Elum, which the 
Pacific State Telephone and Telegraph Com- 
pany has been constructing for several 
months, has been completed. The comple- 
tion of this line gives the company two lines 
to the Pacific coast and greatly shortens the 
distance to Seattle and Tacoma. 


New York, N. Y.—At the meeting of the 
stockholders of the Telephone, Telegraph and 
Cable Company of America, Messrs. H. E. 
Gawtry, George Crocker, William J. Latta 
and Frank Tilford were retired from the di- 
rectorate of the Telephone, Telegraph and 
Cable Company of America, and Messrs. C. 
W. Morse, J. E. MacDonald, R. B. Moore, R. 
L. Edwards, J. T. Sprool and John T. Morse 
elected to take their places. 
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( ELECTRIC RAILways | 





RocHESTER, Pa.—Work has been begun 
upon the North Rochester Electric Street 
Railway. 


NEWCASTLE, Me.—An electric railway be- 
tween Newcastle and Booth Bay Harbor is 
being agitated. 


RicHMonD, Va.—A new railway up Little 
River from Radford to Indian Village is 
being built. 


Troy, N. Y.—Good progress is being made 
upon the construction of the electric railway 
between Troy and Schenectady. 


MAYFIELD, Ky.—The building of an electric 
railway from Paducah to Mayfield and prob- 
ably to Fulton is being agitated. 


NASHVILLE, TENN.—A company has been 
organized to build and operate an electric 
railway from Nashville to Monte Sano. 


Iowa City, Iowa—Messrs. Henry Bennett 
and J. W. Conn are interested in the building 
of a line from Cedar Rapids to lowa City. 


BristoL, Pa.—A large force of men is en- 
gaged in the construction of the extension 
of the trolley line from Croyden to Bristol. 


NEwWARE, N. J.—The Wilmington & Newark 
Electric Railway Company has begun the 
erection of its line from Newport to Newark. 


Knox, Inp.—News comes that an electric 
railway is to be built from Knox to Winanac. 
It is to be both a freight and passenger 
road. 


SoutH DEERFIELD, Mass.—Engineers E. C. 
and E. E. Davis have begun the survey for 
an electric line from Hatfield to South Deer- 
field. 


CINCINNATI, OHIO—It is said that Mr. C. C. 
Bragg will, provided a franchise is granted, 
build a street railway line through South 
Norwood. 


SoutnH McA.Lester, TEx.—Messrs. Robert 
H. Cornell, Charles Hewitt and R. W. 
Wortham have received a franchise to con- 
struct an electric street railway in South 
McAlester. 


MILWAUKEE, Wis.—A quarterly dividend 
of one and one-half per cent on its preferred 
stock has been declared by the Milwaukee 
Electric Railway and Light Company. 


Natcuez, Miss.—The contract for the 
iron and also for a part of the rest of the 
material for the Natchez Electric Street 
Railway has been let. 


East St. Louis, Inu.—The right of way for 
the electric line from East St. Louis to the 
Mammoth Cave has been secured and in- 
corporation papers are soon to be taken out. 


CoLtoniz, N. Y.—The highway commis- 
sioners have given their consent to the 
Schenectady Railway Company to construct 
and operate a double track through Colonie. 


NEwtTown, Pa.—The Newtown & Yardley 
Electric Railway Company has received a 
charter to construct a line between New- 
town and Yardley, a distance of six miles. 


MOCHESTER, N. Y.—Those interested in the 
Rochester & Eastern Electric Railway state 
that work will be begun within a few days 
on the section between Rochester and Pitts- 
ford. 


RUTLAND, Vt.—The Rutland Street Rail- 
way Company has purchased the charter of 
the Rutland & Woodstock Railway. Mr. 
Rockwood Barrett is president of the new 
company. 


HartForD, Ct.—Good progress has been 
made in the work upon the new power-house 
of the Connecticut Railway and Lighting 
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Company. In a short time the structure will 
be ready for occupancy. 


BROCKVILLE, ONTARIO—Surveyors are en- 
gaged in laying out a route for a new elec- 
tric railway between Toronto and Brock- 
ville. It is said that the new line will also 
extend to Altoona ana Cornwall. 


BuFFaLo, N. Y.—It is said that the direc- 
tors of the Buffalo, East Otto & Cattaraugus 
Electric Railway Company have decided to 
let the contract for the building of the line 
to a New York contractor for about 
$1,000,000. 


MARINETTE, Wis.—Surveyors have begun 
laying out the right of way for the Inter- 
urban line between Marinette and Peshtigo, 
which the Marinette Street Railway is pre- 
paring to build. It is estimated that it will 
cost $75,000. 


Witmineton, N. C.—‘iue Wilmington 
Street Railway Company, including the fran- 
chises, privileges, trolley lines, power-house, 
cars and all other properties of the com- 
pany, has been sold to Messrs. Hugh Mac- 
Rae & Company. 


CEDAR Rapips, Ilowa—An electric railway 
is to run from Cedar Rapids to Iowa City. 
Colonel William G. Dows and Mr. Isaac B. 
Smith, of Cedar Rapids, are interested in the 
line which, it is expected, will be built dur- 
ing the coming year. 


NEWCASTLE, Pa.—The Sharon & New- 
castle Railway Company has begun the con- 
struction of its line from Sharon to New- 
castle. For this purpose a loan of $500,000 
has been placed with the New York Security 
and Trust Company. 


RocHESTER, N. Y.—The New York Railway 
Commission has granted the Rochester & 
Eastern Rapid Railway permission to build 
its line from Rochester to Geneva, a dis- 
tance of forty-five miles. 


MINNESOTA City, Minn.—It is said that 
the survey which was made recently be- 
tween Minnesota City and St. Paul was for 
an electric line to connect the two cities. It 
is also stated that the work of construction 
will be begun next spring. 


CeparR Rapips, Iowa—The city council 
has granted interurban franchises to the 
Bennett-Conn Company and the Dows- 
Smith Company. These companies asked 
franchises to construct electric lines from 
Cedar Rapids to Iowa City. 


AUBURN, N. Y.—The Auburn City Rail- 
road has decided to erect a new power-house 
which will furnish largely increased facili- 
ties. Arrangements are to be made for fur- 
nishing power to cars running from Auburn 
to Syracuse over the Auburn Interurban 
road. 


RocHESTER, N. Y.—The Rochester & East- 
ern Rapid Railway Company, which has a 

pital of $500,000, has been granted permis- 
sion by the state board of railway com- 
missioners to construct and operate an elec- 
tric railway line between Rochester and 
Geneva. 


KNOXVILLE, TENN.—The county court has 
granted rights of way and an electric rail- 
way franchise to Mr. Ashley S. Johnson, 
over the roads of Knox County, for the pur- 
pose of constructing an electric railway 
from Knoxville to Sevierville within the 
next two years. 


SPOKANE, WasH.—The Chelan Transpor- 
tation and Smelting Company, which is now 
building a smelter on the Columbia River, 
has secured a forty-year franchise for the 
construction of an electric railroad from 
Lake View to the Columbia River, where the 
smelter is located. 


KeEensIneTon, Mp.—Judge James B. Hender- 
son has appointed Dr. Reuben D. Dietrick 
and Messrs. William L. Terrell and Robert 
B. Peters receivers for the Kensington & 
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Chevy Chase Electric Railway Company. 
Judge Henderson directed that the road be 
sold at public auction. 


MANSFIELD, OH10o—The work of building 
the Mansfield, Savannah & Wellington Elec- 
tric line will be commenced at once. The 
contract for building the entire line of sixty 
miles has been let to the International Con- 
struction Company. The work is to be fin- 
ished by October 1, 1902. 


St. Paut, Minn.—The Twin City Rapid 
Transit Company has secured the use of the 
right of way of the Northern Pacific Rail- 
road from Mahtomedi to White Bear. It is 
expected thac an electric line will be in oper- 
ation between those points in time for sum- 
mer excursions next year. 


CoRNWALL, ONTARIO—The Cornwall Elec- 
tric Street Railway Company is rebuilding 
the interior of the old mill of the Cornwall 
Milling Company. New dynamos are being 
installed with the view to operating the sys- 
tem from this new station. Water turbines 
will be used to develop the power. 


Dayton, OnHIo—Good progress is being 
made upon the trolley line which is being 
constructed along the bank of the Miami 
and Erie Canal for the purpose of propelling 
boats. It is expected that this improvement 
will increase the value of the canal prop- 
erty and will cause it to be much more ex- 
tensively used for transporting freight. 


SAGINAW, »lIcH.—The Fiint, Saginaw & 
Bay City Railway Company has been organ- 
ized for the purpose of building an inter- 
urban electric railway between Flint, Sagi- 
naw and Bay City. Mr. Robert Oakman, 
who was formerly state tax commissioner, 
is secretary of the new company. It is said 
that most of the right of way has been se- 
cured and that the work of construction 
will soon be begun. 


[ LEGAL NOTES } 


LAWYER EMPLOYED ON A YEARLY SALARY 
not A LaBorRER—A lawyer employed by a 
railroad company on a yearly salary payable 
monthly is held, in Latta vs. Lonsdale (C. C. 
App. 8th C.) 52 L. R. A. 479, not to be a 
laborer or employé within the meaning of 
those terms in a statute giving a preference 
to the payment of wages or salaries of such 
persons out of the assets of insolvent cor- 
porations. 








FAILURE TO COMPLY WITH CONSIDERATION 
oF GRANT OF RAILROAD RIGHT OF WAY For- 
FEITS ITS TITLE—A condition forming the 
consideration of the grant of a railroad 
right of way, that a depot shall be main- 
tained on the land, is held, in Lyman vs. 
Suburban R. Co. (Ill.) 52 L. R. A. 645, not 
to be void because contrary to public policy, 
but failure to comply with it will forfeit the 
title of the railroad company. 


Loan OF MONEY TO MAKE IMPROVEMENTS 
NoT PrIoRITy OVER STREET RAILROAD Mort- 
GAGE—In Illinois Trust & Sav. Bank vs. Doud 
(C. C. A. 7th C.) 52 L. R. A. 481, no priority 
over a street railroad mortgage is held to be 
created by a loan of money to make substan- 
tial improvements to its plant and power, 
when this w s not indispensable to the con- 
tinuation of the company as a going con- 
cern, but was necessary to enable it to main- 
tain the volume of its business. 


FAILURE TO REMOVE DANGEROUS WIRES 
FROM STREET PROMPTLY A MATTER FOR JURY 
To CoNsIDER—The want of a sufficient force 
promptly to remove broken, dangerous elec- 
tric wires from the street, when they have 
been broken in many: places by an unusual 
storm, is held, in Boyd vs. Portland General 
Electric Co. (Or.) 52 L. R. A. 509, to be a 
matter for the consideration of the jury on 
the question of reasonable care, and the 
court is held to have no right to say that 
as matter of law it constitutes no excuse for 
the delay. 





ELECTRICAL REVIEW 








[ PERSONAL MENTION 


Mr. Rospert HAMMOND, the well-known 
English electric railway engineer, is now in 
the United States. 


Mr. C. A. Corrin, president of the General 
Electric Company, has just returned from 
Europe, where he has been for about six 
weeks. 


Proressor W. E. Esauau, A. B. (Penn.), 
Ph. D. (Penn.), has accepted the professor- 
ship of chemistry and physics in Kenyon 
College, Gambier, Ohio. 





Mr. SipNEY H. SuHort, who is engaged with 
the English Electric Manufacturing Com- 
pany, of Preston, Lancashire, England, is 
now in the United States. 


Mr. J. B. Hanna, who was formerly sec- 
retary of the Cleveland City Railway Com- 
pany, will, it is stated, be the president of 
the Central Illinois ‘raction Company. 


Dr. HERMANN Simon, teacher in physics 
at Frankfort, A. M., has been appointed 
associate professor of physics and elec- 
tricity in the University at Géttingen. 


Mr. C. W. Ross, of Coopers, N. Y., has gone 
to Charleston, S. C., to assist in the erection 
of a large electric plant, said to be under 
the supervision of Mr. Thomas A. Edison. 


Dr. ERNst NEUMANN, teacher of applied 
mathematics and physics in the University 
of Halle, has been appointed to an asso- 
ciate professorship in the University at 
Breslau. 


Mr. Ht. A. Jonges has resigned as general 
manager of the Massachusetts Telephone 
and Telegraph Company to become the gen- 
eral manager oi: the American Electrolytic 
Company. 


Mr. R. E. PEAKE, who is connected with 
the firm of Clark, Ford & Taylor, which has 
the contract for the construction of the 
cable between Vancouver and Australia, has 
sailed on the Celtic. 


PRESIDENT SANDERSON, of the Electric Ve- 
hicle Transportation Company, states that 
the company expects to have four electric 
stages running on Fifth avenue, New York, 
within a short time. 


Mr. W. D. Gosss, of Toronto, Canada, has 
been in Knoxville, Tenn. Mr. Gosse repre- 
sents the Canadian capitalists who are in- 
terested in financing the electric railroad 
between Knoxville and Sevierville. 


Mr. JAMES T. Morse has been elected to 
fill the vacancy caused by the resignation 
of Mr. Henry R. Wilson from the director- 
ship of the Erie Telephone and Telegraph 
Company at a meeting of the directors. 


Mr. R. S. Gorr, of boston, Mass., who is 
the general manager of the Old Colony 
Street Railway Company, has been in 
Atlanta, Ga., examining the street railway 
property of the Atlanta Railway and Power 
Company. 


MESSRS. CHARLES A. CASE AND H. M. 
JONES, representatives of the American Tele- 
phone and Telegraph Company, who have 
been in York, Pa., looking after the inter- 
terests of the company, have gone to Spring- 
field, Mass. ° 


Mr. J. W. Jarvis, president of the Spring- 
field Consolidated Railway Company, in 
Springfield, Ill., has been in Louisville, Ky., 
looking after the installation of the new ma- 
chinery which is being placed in the power 
plant there. 


Mr. F. A. W. Lewin has arrived in Jack- 
sonville, Fla., and assumed charge of the 
construction for the Pennsylvania Telephone 
Company. Mr. Lewin formerly held the 
same position with the United States Tele- 
phone Company. 
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Mr. ALLEN H. Cram, of Macon, who is the 
general manager of the construction depart- 
ment of the Central Union Telephone Com- 
pany, has arrived in Mattoon, Ill. Mr. Cram 
will begin work at once on the new lines to 
be erected from Mattoon to Windsor. 


Ex-Senatork C. C. KauFFMAN has _ pur- 
chased the Columbia Electric Light and 
Power Company, in Columbia, Pa. This 
company supplies electric light to the city. 
Mr. Kauffmann has resold the property to 
the Lancaster County Railway and Light 
Company. 

Mr. J. S. Hearty, of Cleveland, Ohio, has 
been in Bath, N. Y., look.ng after the in- 
terests of the Interocean Telephone Com- 
pany. This company has completed arrange- 
ments to extend its lines from Hornellsville 
to Bath, using the lines of the Independent 
farmers’ line. 


Mr. C. H. LAWRENCE, of Detroit, who is the 
general manager of the International Con- 
struction Company, is in Mansfield, Ohio, 
looking after the construction of the Mans- 
field, Savannah & Wellington Electric Rail- 
way, for which the International company 
has the contract. 


Mr. J. D. HousEMAN, manager of the St. 
Louis & St. Charles Electric Railway Com- 
pany, has purchased the incandescent elec- 
tric light plant in St. Charles, Mo., from Mr. 
A. D. Williams. Mr. Houseman will oper- 
ate it in connection with the power-house of 
the electric railway. 


Mr. HERBERT LuLoyD, who was formerly 
vice-president of the Electric Storage Bat- 
tery Company, has been elected to the presi- 
dency in place of Mr. George H. Day, who re- 
signed. Mr. George D. Widener, who was 
formerly second vice-president, has now been 
made first vice-president. 


Mr. H. K. PAIng, who represents Stone & 
Webster, of Boston, and who spent the past 
winter in Houston, Tex., looking after the 
street railway interests of that firm there, 
has returned to Houston from El Paso, 
where he has been engaged in the organiza- 
tion of the El Paso Electric Railway Com- 
pany. 

GENERAL GREELEY, the chief of the United 
States Signal Office, has arrived in London 
from the Philippine Islands, where he has 
been inspecting the army and navy tele- 
graphs and cables. General Greeley is said 
to be satisfied with the efficiency of the 6,000 
miles of cable and telegraph lines now work- 
ing in the Philippine Islands. 


( AUTOMOBILE NOTES | 


Goop Run sy AvutToMoBILE—The Toledo 
carriage of the American Bicycle Company, 
which recently made the trip from Toledo 
to Rochester, made a good record, practically 
no repairs being necessary on the route. 








’ When the rough roads over which the auto- 


mobile was compelled to travel are consid- 
ered, the result is very gratifying to the com- 
pany. 

AUTOMOBILE CLUB OF AMERICA—The ¢:; : 
nights of this club wire resumed on Tues 
day evening, October 22, a-d will be con- 
tinued every Tuesday | eafter until 
further notice. A _ spread al be serve 
each Tuesday evening. It } veen suggested 
that the members of the: ub make : point 
of -being at the club from .our to six v ciock 
on Sunday afternoons. 


AUTOMOBILE Race MeEetTINGc—The Long 
Island Automobile Club has completed the 
arrangements for the motor race meeting on 
November 16, and has decided on the classi- 
fications of the vehicles. Gasoline carriages 
are divided into three classes: One under 
1,000 pounds, one over 1,000 and under 2,000 
pounds, and one over 2,000 pounds. Steam 
vehicles of all kinds are grouped to compete 
in one class, while electric vehicles of all 
kinds are grouped in and will compete in 
another class. 
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(ELectricaL Securities} ( OsiTuaRY Notices } (INDUSTRIAL ITEMS } 





The movement of electrical securities for 
the past week may be said, if one is per- 
mitted to use an Irish expression, to have 
consisted of standing still. The principal 
feature of interest about the stock market 
in general is the apparent entire lack of 
public interest in it. There seems to be a 
disposition on the part both of speculators 
and the public generally to regard the pres- 
ent as a sort of flood-tide or high-water mark 
in the general movement of the market, and 
while the prices of all classes of securities 
remain high there is little trading done in 
them and the quotations remain stationary. 
By some this is regarded as an indication 
that we have reached the crest of the wave 
of good times, but in view of the increasing 
exports of the country, the satisfactory con- 
dition of its internal and external affairs. 
the continual conquest of new market terri- 
tory by our export houses and manufactur- 
ers, this view seems hardly to be justified. 
Perhaps it is wiser to think that the market 
has run a little ahead of the conditions 
which have caused its long continued ad- 
vance and is simply resting, waiting for the 
general advance of business to catch up with 
its advance position. Below will be found 
quotations of the electrical securities for the 
past week at the various centres of their 
activity. . 


ELECTRICAL SECURITIES FOR WEEK ENDING 
NOVEMBER 2. 

New York: Closing. 
Pa | aR: a nee 6314 
COMO crn alii nwa vce a cena cate 214% 
CHEN OOS a ei natn die sree s Kee orpciems 258%, 
NEN NR ORR anes crea ser rengsar cai ere Cra aaah 123% 
RO ARR Rey scare artrale crk'erclatue acess 155 
ENS OO, BOO. 5 o.oo Sd oe scahcusiein gine 185 
We Oe ee ale ROR OO. oa cs cece bas 166 
Tolen., COh & Cl. COis...6 sess acces 6 

Boston, November 2: Closing. 
ne Wate Ga TOR: acs cieccvcwe ams 158 


REM oN nay inde, Bek vie sem oes RIO 21 





INGE IG OB Ob oars dais, ncttie-eret waere ke 132% 
EIR PN oo severe asso ews ew arare 941% 
Wieebiniee DIC. Dio cisic is s.ciscecisisie cree 78 
GUS RGNNB RO roi oo fora: axe aren! car ade: canes 245 
Philadelphia, November 2: Closing. 
Blee. Co. of America:............ 656 
Phifadeiphia Wlee....... 6c. ccc cee 5% 
Eben “PTAGtOR. o6. ocd eciewisccee’s 28% 
Waite FCO. icc See esee 112 
SGC. ROE DES Ooi < cole encaoeees 
Bie. Stor, Bat. pl. .oics cick was —- 
Chicago, November 2: Closing. 
Chicago Edison Light............ 162 
Central Union Telephone......... 82 
ORICHEN BOI ic cc cclircie ence caes 250 
RNS ON ae Seles ole Ke ween wane 17 
We AERO BE oa eis oced wes alae 54 
WRGtrepornean Tr. o.oo cee cid ccc bs 90 





[ MISCELLANEOUS } 


Mr. Georce A. Zevier, of St. Louis, Mo., 
who is engaged in book selling and pub- 
lishing there, is putting on the market 
Stromberg’s “Steam Users Guide,” which has 
been revised and greatly enlarged. This 
guide should be of use to those who have 
steam engines and electrical apparatus in 
charge. 


THE CHICAGO TELEPHONE Suppty Com- 
PANY, of Chicago, I1l., has designed the Chi- 
cago lightning arrester and distributing 
board to offer both fuse and carbon protec- 
tion. Each fuse is mounted in a glass tube 
and thus has an air-gap surrounding it for 
its: full length. Its universal switchboard 
is said to be electrically efficient and me- 
chanically durable. 





M. R. Konte, of Paris, who is well know 
for his scientific instruments and investiga- 
tions in acoustics, died recently at the age of 
sixty-nine years. 


Mr. JoHN WHIPPLE, Jr., died recently at 
Leesburg, Va., where he has been engaged 
in the electric lighting business. Mr. Whip-» 
ple was about forty years of age. He leaves 
a widow. 


Mr. SAMUEL C. BLACKWELL recently died of 
paralysis in New York at the age of seventy- 
eight. For the last twenty years Mr. Black- 
well had been treasurer of the Mexican Tele- 
graph Company, with offices in New York. 
He was born in Bristol, England. 


Mr. Z. S. Hortsroox, of Brookline, Mass., 
has died after a surgical operation. Mr. 
Holbrook resigned recently as president of 
the Massachusetts Telephone and Telegraph 
Company to be president of the American 
& Moore Electrolytic Company. At one time 
Mr. Holbrook attended the Yale Theological 
School, but left the ministry in 1881 to en- 
gage in business. 


Proressor C. W. Swoorr, who was the di- 
rector of the electrical department of the 
Spring Garden Institute, of Philadelphia, Pa., 
died on October 7, after a very short illness. 
In late years Professor Swoope has prepared 
the column of industrial science notes for 
the Philadelphia Ledger. He was the author 
of a book entitled “Lessons in Practical 
Electricity.” At the time of his death he 
was thirty-one years of age. 





(New INCORPORATIONS } 


N. Y¥.—The Hubbell-Grier 
$25,000. 


GREENSPRING, On10—The Greenspring Tele- 
phone and Electric Company. $15,000. 


Cotton, S. D.—The Colton Telephone Com- 
pany. $10,000. Incorporators: O. P. Ander- 
son, A. 1. Austin and others. 


TRENTON, N. J.—Storey Motor and Electric 
Company. $500,000. Incorporators: S. Liv- 
ingston, R. A. Jenks and others. 


ARCADE, N. Y.—Wyoming & Cattaraugus 
Telephone Company. $10,000. Directors: 
T. Hayden, P. E. Merrill and others. 


Custer, S. D.—The Rapid Traction Con- 
struction Company. $5,000,000. Incorpo- 
rators: E. W. Farnham, B. R. Noble and 
others. 





New York, 
Electric Company. 


East ORANGE, N. J.—Missouri & Illinois 
Railway Company. Capital, $500,000. In- 
corporators: John B. Sears, W. W. Wood and 
others. 


MontTicetLo, Mo.—Citizens’ Telephone 
Company, of North Missouri. $1,200. Incor- 
porators: Cyrus C. Raine, Charles Little and 
others. 


MINNEAPOLIS, Minn.—Rapid Service Tele- 
graph and Telephone Company. $100,000. 
It is authorized to build, lease and operate 
lines in any part of the state. 


AuBany, N. Y.—The Salamanca & Little 
Valley Railroad Company. $400,000. To 
operate an electric line from Great Valley 
to Little Valley, Cattaraugus County. 


Wapbesporo, N. C.—Bluitt Falls Electric 
Power Company. $250,000. To dam the Pee 
Dee River, furnish power and build cotton 
mills and other factories. Stockholders: I. 
T. Stowe and others. 


La Crosse, Wis.—Hillsboro & Northwest- 
ern Railway. $50,000. To operate an elec- 
tric railway between Union Center and Hills- 
boro, a distance of six miles, and intersect 
the Northwestern line. Incorporators: L. H. 
Webster, C, F. Rose and others. 


THE VARLEY DUPLEX MAGNET CoMPANY has 
moved its Chicago office to 82 Lake street. 
Mr. C. L. Hibbard is the western agent for 
this company. 


THE FEDERAL ELectTRICc Company, of New 
York, is stated to be in the market for the 
purchase of a considerable quantity of line 
material which it intends to ship to China. 


THE CHICAGO PNEUMATIC Toot COMPANY, 
of Chicago, Ill., received the only gold medal 
for pneumatic tools and also a silver medal 
for its exhibit at the Pan-American Expo- 
sition, at Buffalo. 


THE ELectric APPLIANCE COMPANY, Chi- 
cago, desires to call attention to its No. 36 
cabinet type wall telephone. This instru- 
ment is made in several styles which are de- 
seribed in a circular it is now sending out 
to the trade. 


THE R. M. CoRNWALL ELEcTRIC COMPANY, 


of Syracuse, N. Y., is considering the 
feasibility of increasing its capital stock 


with the object of becoming a large factor 
in supplying central New York with all kinds 
of electric supplies. 


THE LORAIN STEEL Company, of Johnstown, 
Pa., has received the contract to construct 
an underground electric railway in Wolver- 
hampton, England. The work will be over- 
seen by Engineer W. Milton Brown, who in- 
vented the system to be employed. 


Tue P. & I. Company. of Albany, N. Y., de- 
sires to purchase patents on small electrical 
devices and instruments or the right to 
manufacture on royalty. This company has 
a large factory and desires to add to the 
lines which it is manufacturing at present. 


THE KeEttoce SWITCHBOARD AND SUPPLY 
Company, of Chicago, has just published a 
new bulletin describing its transmitters and 
receivers. This is No. 5 of a series of 
bulletins which the company is issuing. It 
will be sent to any one interested on request. 


THe Morris ELectric Company. of New 
York, is said to have secured a contract for 
wire and supplies amounting to about $50- 
000. These supplies are to be used in the 
extension work which is being carried out 
by the Mexican Tramways Company. 
Limited, of the City of Mexico. 


THE WATERTOWN ENGINE ComMpPANy. of 
Watertown, N. Y., has received the contract 
for the steam engines for the electric light 
plant at the Hudson River State Hospital. 
The order is not large, but it is gratifying 
because it makes the tenth engine and the 
ninth installation of Watertown work in state 
asylums and hospitals. 


A. C. NIEMANN & Company. of Milwaukee. 
Wis., a manufacturer of small dyvnamos for 
ignition purposes. is enlarging its present 
plant, being unable to keep un with its large 
number of orders. At present the output is 
twenty machines dailv. A descriptive cata- 
logue will be furnished on application to the 
company. 

THE SHELBY STEEL TURE CompaANy will. 
after November 1, 1901. consolidate its sales 
offices in the Empire Building. Pittsburgh. 
Pa.. to which all orders or communications 
should be addressed. The manufacturing. 
facilities of this company have been steadily 
augmented and it is now equipned to take 
care of orders promptly and satisfactorilv. 

THE CAMBRIA STEEL Company. of Phila- 
delphia, Pa., has issued a new edition of its 
“Handbook of Useful Information for Engi- 
neers.” This book contains information re- 
lating to structural steel manufactured by 
the Cambria Steel Comnany and also tables. 
rules. data and formula which should -be 
of great use to engineers, architects, build- 
ers and mechanics. 


THE CHRISTENSEN ENGINEERING COMPANY. 
of Milwauke~. Wis., has issued a very elab- 
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orate and attractive booklet containing 
photographs of its factories and lists of rail- 
ways where its air brakes are in use. It 
contains also photographs of cars and trains 
on different lines throughout the United 
States which are equipped with these air 
brakes. 


Tne CENTRAL ELectric Company, of Chi- 
cago, Ill, has published a new price list 
dated November 1, 1901, which is devoted 
exclusively to the telephone trade. Tele- 
phones, telephone construction, material, 
telephone parts, batteries and various other 
supplies are included in this price list. Any 
one desiring a copy can procure it by apply- 
ing to the Central Electric Company. 


THE WARREN ELccTrRic MANUFACTURING 
Company, of Sandusky, Ohio, through its 
western agent, Mr. J. Holt Gates, reports 
the sale of two 60-kilowatt, 220-volt, 60-cycle, 
two-phase Warren alternators to the Sanitary 
Distriec for the drainage canal at Lockport, 
lll. The purpose of these dynamos is to heat 
the various buildings by electricity and to 
light the offices and buildings by are and 
incandescent lights. 


THE GouLp SrorRAGE BATTERY COMPANY, of 
New York, has issued a very attractive book- 
let setting forth the features of its storage 
batteries. In this pamphlet the construction 
of the plates and the different materials 
used are described very elaborately. It 
should be of interest to all electricians who 
have occasion to install such batteries. The 
company is prepared to carry out specifica- 
tions for plants of any size with all acces- 
sories. 


MANNING, MAXWELL & Moore, of New York, 
have issued a very large and elaborately 
illustrated catalogue of railways, steamship, 
machinist, factory, mill and electric supplies, 
which should prove of great interest to all 
who have occasion to order such supplies. 
Owing to their large increase in business the 
company have found it necessary to compile 
two catalogues. A separate edition for metal 


and wood-working machinery has_ been 
issued. 
Tue GENERAL ELeEctric CoMPANY, of 


Schenectady, N. Y., has issued a new cata- 
logue No. 1,035 from its Edison decorative 
and miniature lamp department, describing 
its miniature lamps and appliances. In this 
catalogue a complete account of all types 
of candelabra, special series and battery 
lamps, also telephone, automobile and bicycle 
lamps, are given. It is said that over 400,- 
000 Edison miniature lamps are now used 
annually. 


Tne Evectric MaATEeRTAL Company, of 
Akron, Ohio, is furnishing samples of a 
special knob which is to be used with a com- 
mon wire nail that is said to do away with 
many of the difficulties now existing in the 
ease of ordinary knobs. It is said that less 
time is required to place these knobs in posi- 
tion and that the breakage is very small. 
These knobs are furnished in either porce- 
lain or clay with a special nail for this class 
of work. 


Tue H. C. Roserts ELectric SupPLY Com- 
PANY, Of Philadelphia, Pa., has taken the 
agency for the Whitney instruments, and 
has in stock a full line of the reguiar sizes. 
This company also holds agencies for the 
Bryant Electric Company, Adams-Bagnall 
Electric Company, Emerson Electric Manu- 
facturing Company, Gardner Electric Drill 
Company, and other manufacturers of elec- 
trical supplies, which shows that this firm 
is in an- excellent position to cater to the 
interests of the trade. 


Mr. I. P. Frrnx, of New York, has been 
awarded a silver medal by the authorities 
of the Pan-American Exposition for the 
Frink reflectors, which were used for light- 
ing the railway station and Transportation 
Building. It is said that these reflectors 
have been awarded a medal in every ex- 
hibition in which they have been entered. 
They are made in many different shapes, 
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sizes and styles tor different purposes. A 
catalogue of these lamps will be furnished 
to any one by applying co Mr. Frink. 


Mr. C. E. RicuMonpt, of the Richmondt 
Electric Wire Conduit Company, Waukegan, 
Ill, has disposea of his interest in that 
concern. The company will carry on the 
business as heretofore. Mr. Richmondt will 
embark in business in St. Catherine, Ontario, 
where he will establish tube works for the 
manufacture of wire conduits. He is also 
preparing to organize a company for the 
manufacture of electrical specialties, switch- 
boards, etc. It is expected at the present 
time that the factories will be ready for 
business by February, 1902. 


Mr. Gites S. Atriison, 57 Broadway, New 
York city, general sales agent for the Secur- 
ity Self-Recording Register, Valentine & 
Company, Tripartite Steel Pole Company, 
Brooklyn Heights Railroad Company and 
the Lehigh Valley Traction Company, has 
been distributing among his many friends 
a very handsome and attractive souvenir 
picture showing the tall building locality 
of New York city, the most interesting sec- 
tion of the metropolis. The picture is elab- 
orately finished in colors, surrounded by a 
white mat and enclosed in a handsomely 
decorated gilt frame. 


THE WESTERN ELECTRICAL SupPLy Com- 
PANY, of St. Louis, reports that it is meet- 
ing with unusual success with its new type 
Scheeffer recording wattmeters. The com- 
pany states that this apparatus has been re- 
cently improved, and that it now has a 
meter which gives an absolutely correct 
record, is sensitive to the highest degree, 
and is extremely economical. A pamphlet has 
been gotten out which fully describes these 
instruments and gives the prices and full 
information regarding them. This pamphlet 
is mailed on application. 


Tue STANDARD PAINT Company, of New 
York, manufacturer of the _ well-known 
P & B products, has been honored by the 
authorities of the recent Paris Exposition, 
having been awarded a special medal for the 
novelty of its exhibit as well as for the 
quality of the company’s products. This ex- 
hibit consisted of a handsome pavilion which 
was constructed entirely of ruberoid. This 
pavilion, during the time of the exposition, 
was occupied by the officers of the Paris 
customs. This ruberoid pavilion can now 
be seen at the exhibit of this company at 
the Pan-American Exposition. 


Tuomas H. Brprer & Company, 37 Arch 
street, Boston, Mass., are acting as a manu- 
facturers’ agency, representing the Granite 
State Electrical Works, Lisbon, N. H., manu- 
facturer of magnet wires; Cutter Company, 
Philadelphia, Pa., manufacturer of circuit- 
breakers; Wire Electric Company, Philadel- 
phia, Pa., manufacturer of rheostats; Adams 
Construction Company, Buffalo, N. Y., engi- 
neers and contractors, builders exclusively 
of street railways and electric light plants. 
Mr. Thomas H. Bibber has a wide acquaint- 
ance throughout the electrical field, having 
been connected with several New England 
electrical houses before the organization of 
the present company. 


Messrs. F. H. SCHLESINGER AND JAMES A. 
Mears have formed a copartnership under 
the firm name of Schlesinger & Mears, with 
offices at 220 Broadway, New York. Mr. 
Schlesinger has severed his connection with 
the Peru Electric Manufacturing Company, 
of Peru, Ind. The firm of Schlesinger & 
Mears will be known as wholesale jobbers of 
electrical supplies and will make a specialty 
of all kinds of incandescent lamps, complete 
lines of sockets, rheostats, receptacles, Saw- 
yer-Man goods, porcelain cleats, insulators, 
tubes, knobs and all kinds of special porce- 
lains for the trade. Mr. Schlesinger has a 
wide acquaintance in New York which 
should be of great assistance in establishing 
the new business. 


NATIONAL-ACME MANUFACTURING CoM- 
PANY, of Cleveland, Ohio, announces that it 
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has purchased the entire business together 
with the patents, good-will, etce., of the 
Acme Machine Screw Company, of Hart- 
ford, Ct. With this purchase all the con- 
tracts and obligations of whatever nature 
now outstanding are assumed. The office 
and factory are to be located at Cleveland, 
Ohio, and the Hartford plant will be moved 
to Cleveland. It is expected that the new 
factory will be ready for occupancy early 
in 1902. The business is to be conducted 
by those who have been engaged in the 
management of the individual companies. 
The Acme multiple spindle automatic screw 
machine, together with a full line of cap 
screws, set screws and special milled work, 
is to be manufactured. 


THE GroRGE A. WILLIAMS Company, of 
Jersey City, N. J., has been awarded the 
contract by the Consumers’ Light, Heat and 
Ice Company, of Newport News, Va., for the 
installation of a new ice plant, water dis- 
tilling plant, artesian well, and an addition 
to its electric lighting plant. The amount of 
the contract is $145,000. The George A. 
Williams Company has awarded the boiler 
contract to the Heine Safety BoilerCompany, 
the engine contract to the Buckeye Engine 
Company, the contract for Hawley down- 
draft furnaces to Vice, Whitney & Com- 
pany, the contract for the electrical ap- 
paratus consisting of two 200-kilowatt, two- 
phase alternators, one twenty-five-kilowatt 
direct-current dynamo, switchboards, trans- 
formers, meters, etc., to the Westinghouse 
Electric and Manufacturing Company. The 
ice plant and distilling plant contracts have 
not yet been given out. Bids for this part 
of the installation are now being received. 


THE GREEN FueL Economizer, which has 
now been installed in a very large percentage 
of the better class of electric power stations 
in the United States, is used in the magnifi- 
cent station of the Narragansett Electric 
Lighting Company, which is described at 
length elsewhere in this issue of the Exxc- 
TRICAL Review. In this installation the 
economizer is provided with an electric 
motor drive for the scrapers which con- 
stantly move up and down the vertical pipes 
comprising the economizer, removing from 
them all deposits of soot and dirt. One of 
the reasons which has contributed largely to 
the success of this form of economizer is 
this method of keeping the tubes clean so 
as to utilize the maximum of the heat of the 
escaping flue gases for heating the entering 
water to the boilers. In this plant the boiler 
feed water comes from the economizer at 
practically the same temperature as that of 
the body of water in the boilers, and high 
economy has attended its use. 


THE AMERICAN SCHOOL OF CORRESPONDENCE, 
of Boston, has issued a very neat and at- 
tractive handbook describing the courses 
which it is giving at the present time. This 
handbook should be of great interest to all 
who desire to attend a technical school for 
the purpose ef acquiring the practical de- 
tails of engineering construction. It con- 
tains a large amount of valuable data re- 
garding the instruction given in the school, 
the necessary expenses and the instructors. 
The electrical engineering course given there 
is very complete and should be appreciated 
by all who contemplate making this their 
life work. There ar? also courses in me- 
chanical electrical engineering, stationary 
engineering, marine engineering, locomotive 
engineering, heating, ventilation and plumb- 
ing, textile engineering, mechanical drawing 
and general courses. Special courses in this 
institution may also be taken by those who 
desire a limited knowledge of some subjects. 
An instruction paper for its courses in heat- 
ing and ventilation has also been issued by 
this school. In this paper the various forms 
of heating and ventilation are described. at 
length. The student in this course is re- 
quired to work out ordinary practical ex- 
amples and become familiar with the con- 
struction best suited to different places 
where heaters are required. 
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List of 
Electrical 


Patents 
Issued Last Week 


[Specially reported for this journal by E. S. 
suvall. solicitor of patents, Loan and Trust 
snilding, Washington, D.C. Copies of any 
,atent may be secured for 10 cents each.]} 

















ISSUED OCTOBER 29, 1901. 

685,242 Electric railway ; Riccardo 
-rno and Aristide Caramagna, Turin, 
taly. 

685,274 Electrolytic decomposing 
yparatus ; Max Haas, Aue, Germany. 

585,278 Battery ; Gustavos Heidel, 

Louis, Mo. 

$85,286 Magneto-electric generator; 

S. Mead, Buffalo, N. Y. 

685,290 System of armature wind- 
inz; T. J. Murphy, Montreal, Canada. 

i85,318 Electricity meter; R. S. 
\hite, Chicago, Ill._—In an electricity 

ter, a rotatable armature influenced 

the current to be measured, two 
mmutators for said armature on 
either side thereof, a roller bearing 
vith which each commutator engages, 
jie bearings acting as collecting de- 
ces for the commutators, and end 
rings limiting longitudinal move- 
ment of the armature. 

685,314 Electricity meter ; Roger S. 
\Vhite, Chicago, lll. 

685,326 Electric elevator hoisting 
mechanism; T. W. Eaton, Chicago, 
!\].—Consists of a hoisting motor, cir- 
cuits therefor, movable contacts for 
-ontrolling said circuits, a rock-arm for 
actuating each of said contacts, cams 
for rocking said arms, and means for 
controlling said cams. 

685,393 Electric brake; P. C. Crafts, 
Boston, Mass.—A winding drum for 
the brakes of a vehicle mounted on a 
iriven shaft, energizing coils contained 
in grooves on opposite ends of the 

(Continued on page 70.) 
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We have now a complete 
stock, sizes No. 18 to 0000, 
inclusive, of the celebrated 
“IXL”? Triple Braided 
Weather-proof Wire. No 
better wire made. Price 
same as other wires. Send 
us an order. 





St. Louis Electrical Supply Co. 


118 Pine St., St.Louis, Mo. 








‘THE GOOD POINTS 


of our lamps show them- 
selves by use. Try them, 
and be convinced : 


THE COLORADO LAMP CO. 
DENVER 











W. R. OSTRANDER & CO. 


22 DEY STREET, NEW YORK. 
MANUFACTURERS OF 
Speaking Tubes, Whistles, 
Annunciators. 
Electric and Mechanical Bells. 


PacTory: 
DeKate Ave. 
BROOKLYN. 
Send for 
Illustrated 
Catalogue. 











PATENTS. 


Twenty years’ continuous practice with 
the Western Union Telegraph Company, 
American Bell Telephone Company, Gen- 
eral Electric Company, Electrical Accumu- 
lator Company, Postal Telegraph-Cable 
Company, and other electrical companies. 


Correspondence and interviews solicited. 
W. B. VANSIZE, 263 Broadway, N. Y. 





Solicitor and Expert. 








PATENTS. 


Caveats, Trade-Marks, 
Copyrights and Designs. 


Send Your Business Direct to Washington. 
Saves Time, Costs Less, Better 


My office close to U. S. Patent @ffice. 
PERSONAL ATTENTION GIVEN— 


Book ‘* How to Obtain Patents,’’ etc., 


E. C. SICCERS, 
918 F St., N. W., WASHINGTON, D. C. 


“BOSTON” AUTOMATI 


AUTOMATIC BURNER 





THE “ BOSTON ” 





The favorite of all first- 
class Electricians and is 
acknowledged by all to be 


the only relable_ auto- 
matic in the market. 
Guaranteed perfect in 
every detail. 


MANUFACTURED BY 


Boston Electric Co. 


29 Harrison Ave. Extension 


C. BOSTON “BOSTON” MECHANISM. 














Service. 


ELECTRIC 





20 YEARS’ EXPERIENCE. 


All Kinds for All Purposes 


Hadaway Electric Heating and Engineering Co. 
107 Liberty Street, 


HEATING APPARATUS 


NEW YORK 





sent free, 
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EDWARD S. DUVALL 


(Formerty with Benj. Butterworth, 
late Commissioner of Patents), 


Patent Lawyer, 


American and Foreign Pateats 
Secured Promptly. Moderate Fees. 


infringement Suits. 

Opinions on Scope or Validity of Patents. 

Expert Examinations of Patent Office 
‘ecords. 


Abstracts of File Wrappers of Applications 
before Patent. 


LOAN & TRUST BUILDING, 
WASHINCTON, D.C. 


Electrical 
ATENTS Trade-Marks conic Eagtaes 
Copyrights a 


a> arlanliatitintintdtintindaddintetins 


> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 
> 


Aldladldliototiotontintr, 


PARSELL & WEED, 
MoDE XL MARE ERSs. 


Gas Engine Sets of Castings and Material; Finished Parts and 
Write for Gas Engine Circular No. 2. 


THE FRANKLIN MODEL SHOP, 
129-131 West 3 I st Street, 
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Experimental and Fine Tool Work 
Write for Booklet. 


Telephone, 156 
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New York City. 
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Interference Cases. 
Heavy 


large stock on 
Correspondence solicited 








CASE BROTHERS 
INSULATING 48? FULLER BOARDS 


Orders poamette Sit from 


MANUFACTURERS OF 


All Grades and Thicknesses 
Special Boards to Order 


Highland Park, Conn. 








OFFICES: 


OPP. PATENT OFFICE, 











“Why and How” 


Do you wish to understand the a, 


interesting and accu- 
rate—a combination 
not foundin any other 
ular-science publication in print. Send 
Cents in Stamps for a Three-Months’ 
Trial Subscription. You will ilke us. 


SCIENCE AND INDUSTRY, 


$1.00 PER YEAR. 
An Illustrated Monthly Magasine. SCRANTON, PA. 


methods and history 0’ 


STANLEY & PATTERSON 


Manufacturers of General Electrical 
Equipment Supplies ....... 


(INCORPORATED) 














the every-day industrial, 
SCI ENCE} technical and scientific 
Se — Sp oct D EV EA u 
~~ that you have seen an 
ht explain the ——_—_—_—— — = 
things every- ow done, an 
one wants to AND Why done, - TELEPHONE 
know. Our ar- a ways 
ticles are both APPARATUS 





INDUSTRY 








93 LIBERTY ST. 


Branch-32 & 34 FRANKFORT ST.-Store 
Uptown-329 FOURTH AVE.-—Store 
FACTORY, 27 ROSE STREET 


NEW YORK 

















WHEN ADDRESSING ADVERTISERS PLEASE 


MENTION THIS PAPER 








uu. Ss. 


STORAGE BATTERY 


The o 
in separate vessel. Further details 
by. mail. 
U. 8. BATTERY COMPANY, 
852-558 State St. Brooklyn, N. Y. 


Chicago: 34 W. Monroe 8t. :141 Franklin Bt. 
Factory and Laboratory, 552 State St., Brooklyn. 





Finances, Builds 
Light 


2% VOLTS. 


NOW READY. 
nly Storage Battery shi 
Charged and Dry with liquid 


BRANCHES: 








J. Wm. Middendorf, Pres. 
R. Lancaster Williams, Vice-Pres. 
E. C. Hathaway, General Manager. 


Railways and Light Co. of America 


Executive Orrices, ConTINENTAL Trust BipG., Battimore, Mp. 


Examinations made and reports furnished on all classes 
of industrial properties 


: t CORRESPONDENCE SOLICITED 


A. H. Rutherfoord, Treas. 
Howard P. Page, Sec’y and Auditor. 


, Purchases Electric Railways, Electric 
ing Properties, Waterworks, 
Ice Plants, etc. 























PATENTS. 
(Continued from page 69.) 


drum, concentric therewith, and arma- 
tures fastened to the shaft so as to 
rotate therewith. 


685,394 Electric brake; P. C. Crafts, 
Boston, Mass.—A locking device for 
the brakes of a vehicle, comprising a 
reciprocating grip-bar, a clamping-shoe 
thereon, cams for holding the shoe in 
clamping engagement with the bar, a 
spring for operating the cams in one 
direction and a magnet for operating 
them in the other direction. 

685,401 Universal call circuit and 
apparatus for toll service; A. S. Hib- 
bard, Chicago, Ill. 

685,426 Electric arc lamp; John A. 
Mosher, Chicago, Iil.—In an electric 
are headlight, a lamp body having a 
tubular extension, a frame for carry- 
ing the works of the lamp, a bracket 
to which the frame is removably se- 
cured, and a removable cap for the 
tubular extension. 

685,430 Automatic synchronizer ; 
John Pearson, St. Paul, Minn.—A 
phase responsive device, a switch 
adapted to be operated thereby, and a 
time element device adapted to nega- 
tive such operation. 


685,431 Magnetic device for use in 
alternating - current circuits; John 


Pearson, St. Paul, Minn. 

685,486 Controlling system for elec- 
tric lamp heaters; Henry N. Potter, 
Gottingen, Germany. 

685,487 Ballast cutout for electric 
lamps ; H. N. Potter, Pittsburgh, Pa.— 
In an electric lamp of the type shown, 
the combination with a glower and a 
ballast therefor, of means actuated by 
an excessive voltage to divert the 
glower-current from the ballast device. 

685,488 Heater cutout for electric 
lamps; H. N. Potter, Halensee, 
Germany. 


(Concluded on page 72.) 





WANTED-SEVERAL PERSONS 
of character and good r tion in each 
state (one in this county required) to 
represent and advertise old established 
wealthy. business house of solid financial 
standing. wee | $18.00 weekly with ex- 

enses additional, all payable in cash each 

ednesday direct from head offices. 
Horse and carriage furnished, when 
necessary. References. melose_ self- 





addressed stamped lop 
816 Caxton Building, Chicago. 











McINTIRE’S PATENT 
Connectors and Terminals. 


Special Connectors for HARD-DRAWN 
COPPER WIRE, all sizes. FUSED WIRE, 
FUSED LINKS and STRIPS. 

THE C. McINTIRE CO., 
13 & 1g Pranklin St., Newark, N. J. 








THE SCHWERDTLE STAMP CO., 
STENCILS—BURNING BRANDS: 











THE BRADY MAST ARMS 


T. H. BRADY, New Britain, Conn., U.8. A. 
MANUFACTURER OF 
Mast Arms, Pole and Swing- 
ing Hoods, House Brackets 
and other specialties for 
construction work 
Catalogue and Prices Furnished on Application 











ELECTRICAL SUPPLIES 


of Every Description. 


TELEPHONE WIRES. 
INSULATORS. 
CROSS-ARMS. 


BRACKETS. PINS. 
WEATHER-PROOF, 
F. & W. P. & R.C. 
WIRES. 


Large Stock. Prompt Shipments. 
Write for Prices. 


The R. M. CORNWELL CO. 
SYRACUSE, N. Y. 











ELECTRICAL REVIEW: 


Vol. 39—No. 19 








send for catalogue. 





‘sAll about the Telephone’”’ 


The A. B. C. of the Telephone 


is a practical treatise just published, giving a 
vast amount of valuable and useful up-to-date 
information on the theory, operation, construc- 
tion, care and management of all kinds of tele- 
phones and allied appliances. 


Theo. Audel. & Co. 
63 Fifth Avenue, 








PRICE 
* 
TO ANY 

ADDRESS 


Order to-day or 





New York 








CHEAP POWER 
1 





The Mietz & Weiss 


Gas and 
Kerosene Engine 


Automatic, Simple and Reliable. 
Close Regulation. 

For Electric Lighting, Charging 
Storage Batteries and all power 
purposes. Send for Catalogue. 


A. MIETZ, 


128-138 Mott St., New York 














Thorough [nspections 


AND 


Insurance against Loss or Dam- 
age to Property and Loss of 
Life and Injury to Persons 
caused by 


Steam Boiler Explosions 


J. M. ALLEN, President. 

WM: B. FRANKLIN, Vice-President. 
F. B. ALLEN, Second Vice-President. 
J. B. PIERCE, Secretary. 

L. B. BRAINERD, Treasurer. 

L. F. MIDDLEBROOK, Asst. Sec. 











others 
ALTERNATORS 


ENGINES 


1—16 x 42 Greene 





ARC MACHINES 
1—MD 12 G. E. 75-1,200-candle-power lamps 
1—125-light 10-ampere Brush 
1—165-light Brush, with oil regulator 
2—LD 12-50-light 1,200-candle-power T.-H. M2, M12 T.-H. and 


2—120 K. W., G. E., single-phase, latest type, 15,000 alt 

2—Fort Wayne, 300 K. W., and 120 cycles 

1—100 K. W., Westinghouse, single-phase, 16,000 alt., compound 
wound, self-oiling 

1—National, 120 K. W., 2,000 volts 

1—300 K. W., Stanley, two-phase, 16,000 alt., 400 R. P. M. 


2—15x 15 Armington & Sims 
1—12x 13 Armington & Sims 
1—13 x 12 New York Safety 


100 to 1,000 horse-power CORLISS ENGINES of almost every size 






CHARLES E. DUSTIN CO., I! BROADWAY, N. Y. 
A FEW GOOD THINGS FOR PROMPT DELIVERY AND FULLY GUARANTEED 


RAILWAY MOTOKS 
W. P. 50, Westinghouse 3, Westinghouse 
3'B, G. E. 800, G. E. 1,000, G. E. 1,200 


MOTORS 


BOILERS 


and water tube 


1—D62 T.-H. 









IF YOU ARE IN WANT write us and we will help you 


CHARLES E. DUSTIN CO., I! BROADWAY, N.Y. 





110, 220 or 500 volts, and alternating, 
almost every K. W. capacity 

A number of G. E. 62-220-volt motors, 
in first-class condition 


From 50 to 500-horse-power, horizontal 


RAILWAY GENERATORS 
1—500 K. W., G. E., M. P. 4, in fiue condition 
4—175 K. W., Edison bipolar 
1—270 K. W., G. E., M. P. 
1—100 K. W., Walker 
1—90 K. W., T.-H., M. P. 


1—100 K. W. Edison bipolar 
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ALLIS-CHALMERS U0,, 


OF IL OT LeTOR 


RD & 
Corliss 
Male llal-+-¥ 


PUMPING, BLOWING AND HOISTING ENGINES. 
RIEDLER PUMPS AND COMPRESSORS. 


GENERAL OFFICES 


SPECIAL ENGINES FOR STREET RAILWAYS AND ELECTRIC LIGHTING. 


ELECTRICAL REVIEW 








“CONSTRUCTION AND REPAIR OF COMMUTATORS” 


BY L. C. SHARPE. 
Twenty-nine 31¢x6-in. pages with 14 illustrations. 


PRICE, 50 CENTS. 





Machinists who have electrical repairs to make and who find, as 
so many do, the commutator to be a puzzler, will thank the writer 
many times over for this unpretentious little book. It shows the 
operations of commutator making by a series of graphic sketches, 
and accompanies this with comments and precautions which make 
the procedure entirely plain 





ELECTRICAL REVIEW, 13 Park Row, New York. 
Box 339. 
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The Ball & Wood 
High-Speed Engine 


is noted for its smooth and silent running, and its ex- 
tremely low cost of maintenance. It is recognized as the 
standard engine for electric light and railway plants. Ball 
& Wood engines are made in all types for all services 
requiring the best economy and efficiency. 


The Ball & Wood Co., 


Enzabethport, N. 3. 120 Liberty St., New York City. 
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HANDLING MACHINERY 


for Power Stations 


COA 


Complete Equipment. Automatic, Simple, Durable. 
Twenty-nine years’ experience in minimizing the cost of coal handling. 


Write for further information. 


C. W. HUNT CO , second st., West New Brighton, N. Y. 














BLOTS OUT FIRE 


In Switchboards, Electric Light Stations, Street 
Ve Railway Equipments, Subway Manholes, and all 
Electrical Apparatus. 


MONARCH FIRE APPLIANCE COMPANY, 


27 William Street, NEW YORK CIlY. 






















AMERIGAN-BALL DUPLEX COMPOUND ENGINE 
and DIREGT-CONNECTED GENERATOR 





ys» 


TITEL \ Wes 


— 





Visitors to the Pan-American 
Exposition are invited to inspect 
our exhibit in the Power-House 
of the Machinery Building, 
consisting of a 300-H.-P. Du- 
plex Compound Engine driving 
one of the Fountain Pumps, 
and a 200-H.-P. Duplex Com- 
pound Engine driving one of 
our Direct- Connected Gener- 
ators for illuminating pur- 
poses. These plants represent 
the latest development in prac- 





48 Raritan Avenue, Bound Brook, W. J. 





AMERICAN ENCINE COMPANY 


New York Office: 





tical steam engineering. 


95 LIBERTY STREET 
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PATENTS. 
(Concluded from page 70.) 


685,494 System of electrical dis- 
tribution; N. W. Storer, Edgewood 
Park, Pa 

685,528 Heating device for electric 
lamps; Henry N. Potter, Gottingen, 
Germany. 

635,577 Apparatus for regulating 
electric generating systems ; Albert 


De Dion and Georges Bouton, Puteaux, 
France. 

685,590 Electrical indicator; H. 
Faltermayer and F. W. Faltermayer, 
Philadelphia, Pa.—A plurality of mag- 
nets and an armature with its free ends 
curved toward each other, and extend- 
ing in different planes with respect to 
the pole-pieces of the magnets. 

685 604 Electric switch; J. W. 
Hearn, Brooklyn, N. Y 

685,715 Secrecy telephone system ; 
F. A. Cumings, Greersviile, Ohio. 

685,724 Method of electric lighting; 
W. Nernst, Gottingen, Germany. 

685,725 Electric glow-lanp; W. 
Nernst, Gottingen, Germany—In an 
electric lamp, a fixed glower, a mov- 
able beater, and means actuated by 
the current traversing said glower for 
moving the heater with respect to the 
glower. 

685,726 Electric lighting apparatus; 
W. Nernst, Gottingen, Germany. 


685,727 Electric glow-lamp; W. 
Nernst, Gottingen, Germany. 

685,728 Electric glow-lamp; W. 
Nernst, Gottingen, Germany — A 


glower for electric lamps, whose body 
s composed throughout of a mixture 
of two or more substantially pure 
oxides of rare earths. 


685,731 Ballast device for electric 
glower lamps; W. Nernst, Gottingen, 
Germany. 


PATENTS WANTED 


WE DESIRE to purchase patents on 
small eiectrical devices and instruments 
or the right to manufacture on royalty 

We have a large factory and want 
to add to the lines now manufactured. 

Address, 


THE P. & |. COMPANY 


82 Staie Street Albany, N. Y.. 
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é 
To Avoid Business Disputes 


Consult Phitip Hano & Co. 


A bright traveling salesman 
employed by a New York house 
made so many mistakes in tak- 
ing orders that he was constant- 
ly in hot water. Owing to his 
tendency to error frequent dis- 
putes wich customers arose and 
the benefit of his zeal and clev- 
erness were, to a large extent, 
lost. A friend of the firm asked : 


‘*Why don’t you use the 


Hano Dupticate Books 


for recording sales? Then 
there wiil be no such thing 
as a disputed invoice.’”’ 


Representative will call, 
request. 
business. 

Catalogue free. 


PHILIP HANO & CO., 
Manifolding Business Systems, 
1 & 3 Union Sq., New York. 


on 
We go anywhere for 








WANTED 


Position as exchange superintendent 
of reliable telephone company. Have 
had wide exyerience in construction 
and maintenance with both Bell and 
Independent ore Address 


E. C 
Care of ELECTRICAL REVIEW, 
ew York. 








WANTED 


A man capable of taking charge of a fan 
motor department in a large and growing 
western factory ; also a man capable of 
taking charge of the detail department in 
the same factory, making bearing sleeves 
and dynamo trimmings. 


a bce.) ve 
Care ELEctTRIcAL REVIEW, 
New York City. 














WANTED 


Reliable man who thoroughly under- 
stands armature winding for D. C. 
Dynamos and Motors, in size from 5 to 
150 H. P. Address ** Manufacturer”, 
care of 

EcectricaL Review, 


Marquette Bldg., Chicago. 


WANTED—SEVERAL PERSONS 
of character and good reputation in each 
state (one in this county required) to 
represent and advertise old established 
wealthy business house of solid financial 
standing. Salary $18.00 weekly with ex- 
penses additional, all — in cash each 
Wednesday direct from head offices. 
Horse and carriage furnished, when 
necessary. References. Enclose self- 
addressed stamped envelope. Manager, 
3 6 Caxton Building, Chicago. 

















WANTED 


Competent Electrical Engineer, of 
wide experience in designing D. C. 
Dynamos and Motors from 5 H. P. up. 
Must furnish satisfactory references 
and state former experience. Address 
** Dynamo”’, care of 
ELecrricaL REvIEW. 

Marquette Bldg., Chicago. 








FOR RENT 


A brick stable in E. Kimey 
Alley, Newark, N. J., 
entirely remodeled, asphalt floor- 


recently 
ing, five stalls and harness room, 
large carriage house, four living 
rooms above, rent $30 per month, 
convenient location. 

Address R. H. 


Care ELECTRICAL REVIEW. 





, The 

} Diamond 
# Cord 

) Adjuster. 


Best and Cheapest in 
the Market. 


Send for free sample 
and prices. 


GEO. WEBSTER, 


Christiana, - - - Pa. 














Our Students 
Succeed 


Our instruction helps students to 
better positions and higher sala- 
ries. This is what a student says: 


A Lineman Benefited. 


My course has been a benefit to me in 
many ways. When [enrolled, I was work- 
ing as a lineman. 
Owing to the ex- 
cellence of yourin- | 
structior, I was 
advanced to the 
position of dynamo 
tender,and thento 
trimmer, with an 
increase in wages. 
I am now — 
practical ex 
ence in han ling 
machinery an 
windin arma- 
tures. shall al- 

ways be a good 
friend of he a 2 

schools. j 
FRED W. HouGHTALinG, 
Three Rivers, Mich. 


Instruction by Mail 


: 
( 
‘ 
» for Electrical Workers in Electri- ¢ 
‘ 
( 
( 


a OB Gh Bh > On Gh GG Gp A a 








cal Engineering, Power and Light- 
) ing, Railways, Lighting, Car Run- 
ning. Monthly payments. 

When writing, state subject in 
) which interested. 
) INTERNATIONAL CORRESPONDENCE SCHOOLS 
4 Established 1801. | Capital $1,500,000, ( 
4 ox 1003, Scranton, 


at Doha aah 











$5 VOLT 
AMMETER 


FOR 
STUDENTS’ 
USE. 


(Jewell Bear- 
and Alu- 







ya 


storage battery w: 
mailed on appiloeipa: == — of its use de 
scribed 1n a circular just 


L. E. KNOTT APPARATUS co., 


ork. List of schools using it 


16 Ashburton Place, - - B»STOS, MASS. 


SIGNALOID 


THE MOST PERFECT 
AND RELIABLE . 


Coloring and 
Frosting Liquid 


INCANDESCENT 
ELECTRIC LAMPS 


Will never peel, chip or 
crack, and the color will 
outlive the life of the lamp 














MANUFACTURED BY 


SIGNALOID CHEMICAL WORKS 
Jersey City, N. J. 








b& wane 





WHEN ADDRESSING ADVERTISERS PLEASE 
MENTION THIS PAPER. 




















PLecTale HEATING 
APPARATUS 


The Simplex 
Electrical Co. 


CAMBRIDCEPORT, 
MASS. 











PATENTED 


BURNLEY 
SOLDERING 
PASTE. 


050, 000:Tb boxes 


pi in Pa Put up in 
1-4, 1-2, 1, 5 and 10 Ib. 
packages. 
BURNLEY BATTERY 
MAN’F’G CO. 
PAINESVILLE, OHIO. 


Burnley Dry Bat- > 
teries are superior. 4 








Wanted 


First-class Electrical Draftsman. 
A competitive examination will 
be held at the Norfolk Navy Yard, 
November 15, for ove first-class 
electrical draftsman at $5.04 per 
diem. For application and fur- 
ther information apply to 


**COMMANDANT,” 
Navy Yarp, NorFoug, Va. 








If you are a buyer or seller of 


LIGHT OR 
POWER 
EQUIPMENTS 


you need a broker who handles 
nothing on his own account. 


Correspondence invited. 
JOHN B. WATSON, 


603 Drexel Building, 
Philadelphia, Pa. 




















HAIR SPRINGS 


For Electric Indicating and 
Recording Gauges, team 
Gauges, etc. 


/ MANROSS | 
ESTABLISHED 1877. 







coo 
















STELLAR 









"9 The Best Arc 
Lamp Made 


JOHN A. HAMBLIN 
12 Beverly St., Providence, R. I. 





LRGESTMFR OF HAIPSPRINGSINUS 





Non-Maen jotrmagnetc metals of Phosphor 
Bronze and = non-magn 
Hair ty ings of any eaoriptson gy 


t+) 
F.N. MANROSS, Forestville, Ct. 






























